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Doulofeu (Dr V ), E Duprat and R. Labriola, Acetyl 
content of Marinobufagin, Arenobufagm and Acet vl- 
mannobufagin, 671 

Dovine (Sir Hugh), acceptance of the honorary fellowship 
of the Royal College of Surgeons of England, 146 
Dhar (Prof N. R.), Carbohydrate Manuring, 632 
Dickens (Dr F.), and Dr, H, Wed-Malhorbe, Carbohydrate 
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Drummond (Prof. J. C.), Margarine, 53; 80 ; McCollum's 
Newer Knowledge of Nutrition (Review), 816 
Dry (Dr. F. W.), P. R. McMahon and J A Sutherland, 
A Mendelian situation in the Birthcoat of the New 
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Geographical Society, 665 

Mottram {J 0 ), 3 4-Benzpyrene, Paramecium and the 
Production of Tumours, 184, [1 Doniath and], 

Photodynamic Hemolysis by 3 4-Benzpyrene, 746 ; 
[Prof F Weigert and]. Some Physico-Chemical Pro¬ 
perties of 3 4, Benzpyrene, 895 
Mottram (Prof V. H ), Food and the Housewife, 853 
Moulton (Dr, F. R ), American Association * Columbus 
Meeting. 288 

Mount ford (C. F ), Psychology of the Initiate. 63 , anil 
A. Harvey, Australian Shell Ornaments, 74 
Muir (Surgeon Rear-Admiral J R )„ The Life and Achieve¬ 
ments of Captain James Cook, R N., F R 8 .Explorer, 
Navigator, Surveyor, and Physician (Review), 48J 
Muir head (Prof J H ), [death], 886 
Mukherjee (Prof J N ), and Dr N. C, Sen Gupta, For¬ 
mation of Aggregated and Structures m Dilute 
Solutions of Hydiogen Bentorntos 971 
Mukherp (S M.), [K R Ramanathan and]. The Quetta 
Earthquake of 1935, 393 

Muller (Dr A ), [Dr. I. E Knaggs? Dr K. Lonsdale, A 
K Ubbokfide and|, AnomalouH X-Ray Reflections on 
Lane Photographs, 820 
Mulligan (B O ), A New Spot lea of Rose, 467 
Mundell (Dorothy), [Prof B Mendel, Frida St relit z and], 
Actum of Ions on Ace tylchoh nest erase, 822 
Mundkur (Dr B B ), Smut Fungi of the Sugar-Cane, 827 
Munroe (A F ), Nitrogen Excretion and Metamorphosis, 
268 

Murray (Sir Herbert), [obituary article], 453 
Mussor (Ruth), and J V Krantz, Jun , The Friendship of 
Bovle and Wren, 182 

Myers (Prof G H ), Zoologual Nomenclature, 264 
My res (Prof J L.), Prof Ernest A. Gardner, J7, Prof. 
Wilhelm Dorpfeld. 804 


Naohmanaohn (Dr. D ), Action of Ions on 
513 


Choline Esterase, 


Nagy (Istvan), Nomad Gypsies of Hungaiy, 192 
Nall (G. Herbert), [obituary article!, 215 
NannfeIdt {J A,), British Inoperculate Disco my cetes, 
113 

Napraxmik (A ), (H. A Smith and], Photochemical Oxid- 
at ion of Hydrogen, 827 

Nativulade (J. V.), Rooting of the Olive Tree, 632 
Neblette (0 B ), Photography, its Principles and Practice. 
Third edition (Renew), 501 

Nad ungad i (T M K ), [Sir C V Raman and], The a-fl 
transformation of Quartz, 147 
Needham (C H. Latimer), Aircraft Design. VoJ. 1 ; 
Aerodynamics, Vol 2 Aerostructurea (Review), 

Needham (Dr J ), Biological Nature of the E as 788 
Needham (Dr. P. R.), Trout Streams • Condition* that 
Determine their Productivity and Suggestions for 
Stream and Lake Management (Review), 50 


Nelson (J H.), and H. E. McComb, The MoComb-Rom- 
berg Seismometer, 159, New Seismographic Equip¬ 
ment in the United States, 410 
Nevill (E N ), [obituary article], 339 
Newberry (C. W.), [E. J, Hosking and], Intimate Sketches 
from Bird Life (Review), 874 
Newbold (A. A.), lee Formation in Worcestershire, 514 
Newcomb (Prof R ), Outlines of the History of Archi¬ 
tecture. Part, 4 * Modem Architecture, with par¬ 
ticular reference to the United States (Review), 297 
Newcombo (Col. L ), Scientific and Technical Literature 
and Information, 109 

Nowth (H G ), [death], 291 ; [obituary article], 454 
Newton (H. C ), [death], 380 

Newton (Margaret), [T Johnson and]. Crossing Experi¬ 
ments with Rustp, 786 

Nabobs (A ), awarded the premium of the Institution of 
Naval Architects, 302 

Nichollrt (A G ), Sand-dwelling Copopods* 696 
Nieholls (A. G ), [S. M. Marshall, A P. Orr and], Growth 
and Feeding of Young Herring, 467 
Nichols (J T ), Young CJaranx in the Western North 
Atlantic, 632 

Nicholson (A. J ), A L Tormoir, 453 
Nielsen (E, S.), Distribution of Ceratium, 33 
Nier (Dr. A. O ), Nuclear-Fission of Separated Uranium 
• Isotopes, 736 

Ndakantar (P ), [Sir C. V. Raman and], Specular Reflection 
of X-Rays by High-frequency Sound Waves, 667 , 
Reflection of X-rays with a Change of Frequency, 860 
Nilson (Prof Lars Fredenk), centenary of the birth of; 
work of, 216 

Nishma (Dr Y ), Y. Sekido, H Simamura and H. Arakawa, 
Cosmic Ray Intensities and Cyclones, 703 
Noble (M ), [Dr. M. Wilson, E. G, Gray and], Blind Seed 
Disease of Rye Grass, 783 

Nolf (Prof Pierre), awarded the Franqui prize by the 
Franqui Foundation Committee. 968 
Noone (if D ), Vital Statistics of the Lowland S£noi 
(Sakai) of Perak. 97 , New Neolithic site in Ulu 
Kelantan, Malaya, 112 

Nord (Prof F F,), [A. G« Mistretta and], Gattermann 
Synthesis of Aldehydes, 387 

Nordenmark (Dr N. V E.), and Dr J. Nordstrom, The 
Achromatic Lens, 344 

Nordstrom (Dr. J.). [Dr N. V. E Nordenmark and], The 
Achromatic Lons, 344 

Norman (J. R ), Fishes of the John Murray Expedition, 978 
Norris (Prof J F,). and Prof K L. Mark, Laboratory 
Exercises m Inorganic Chemistry. Second edition 
(Review), 657 

Northrop (J. H.), Crystalline Enzymes : the Chemistry of 
Pepsin, Trypsin and Bacteriophage (Rmew), 990 
Northrup (Dr. E, K.)» [death], 904 
Norton (Prof. A E ), [death], 542 

Norton (A. P ), A Star Atlas and Reference Handbook 
(Epoch 1920-1950): for Students and Amateurs. 
Seventh edition (Review), 056 
NoWak (Prof. J.), [death], 542 

Nutt (1) C.). [J W, Aldrich and], Birds of Newfoundland 
and Colour Modification, 352 


O’Brien (Dr. A J R ), [death], 454 
Ochoa (Dr. S.), ‘Coupling* of Phosphorylation with 
Oxidation of Pyruvic Acid in Brain Tissue, 747 
Ockrent (Dr. C ), and W. H. Banks, Surface Potential 
Changes of Thin Films in the Transformation Liouid 
to Solid, 801 ^ 

O’Colla (P.), [Prof T. Dillon and], Acetolyeis of Camu»6n 
Mucilage, 749 

O’Connor (W. F.), [Dr, P. J, Dnimm and], Figment* of 
Sponges, 425 

Oddie (T. H.), [C. E. Eddy and], Physical Aspects of 
Radium and Radon Therapy. Second edition, $64 
O’Dea (W, T.), Electrical Invention and Re-Invention 
771 , 

OgUvie (L.). (H. E. Croxall Mid], Growth Hormones in 
Seed Dressings, 516 



NAME INDEX 


xvii 


Ohlin (Dr. Fat), Determination of hfe by the Method of 
lgochromata, 223 

Olbers (Heinrich Wilhelm Matthias), centenary of the 
death of; work of, 341 

QHphant (Prof M. L. E,), Physics m War* 299 

Olson (Dr. H. F.), and F. Massa, Applied Acoustics. 
Second edition (Review), 138 

Orent-Keilee (Dr. Elsa), [Prof. E. V. McCollum, Dr. H G. 
Day and], The Newer Knowledge of'Nutrition. Fifth 
edition (Review ), 816 

Orr (A. P,), [S. M. Marshall, A. G. Nicholls and], Growth 
and Feeding of Young Herring. 407 

Orr (Sir John Boyd), Food Production and Food Control, 
374 ; and D. Lubbock, Feeding the People m War- 
Time (Review), 475 

Orton (Prof. J. H ), Effect of the Severe Frost of the 
Winter of 1939-40 on the Fauna of the Essex Oyster 
Beds, 708 

Osborn (Dr T. W B ), [Ellen ltadloff and], Malnutrition 
m South Africa, 22 ; and J H. R. Gear. Possible 
Relation between ability to Synthesize Vitamin C 
and Reaction to Tubercle Bacillus, 974 

Otuka (Y.), [T. Hagiwara, N Miyabe, R Takei and], 
Ogasnna (Japan) Earthquake of May 1, 34 

Ou (8. H,), A Beneficial Pathogen, 675 , ]S C Teng and], 
Mycology m China, 1025 

Ovorlieck (Prof C J.), New Physical Apparatus, 219 

Owen (A l> K,). Problems of Evacuation, 270 * 


Page (W. M.), Life-histories of Coprophilous Fungi, 113 
Paget, Bt. (Sir Richard), The Study of Handwriting 
(Review), 045 

Pallia (Marietta), The General Aspects of the Vegetation 
of Europe (Review), 135 

Panikkar (N. Kesava), Osmotic Properties of the Common 
Prawn, 108 

Paramasivan (8 ), Ancient Wall-Painting in Southern 
India, 195 

Paraskevopoulos (J. S ), [Dr H. Shapley and], Nebulie 
and Star Clusters in the Southern Hemisphere, 596 
Parker (G. H.), Melanophores of the Cat Fish, 555 
Parr (A. E.), Quantitative Observations on the Pelagic 
Sargassum Vegetation of the Western North Atlantic, 
559 

Parry (T. W ), Technique in Prehistoric Trephining, 594 
Partington (Prof. J. R.), A College Course of Inorganic 
Chemistry (Review), 51 
Partridge (G W.), [death], 735 
Pathak (8. N ), Origin of Wheat, 827 
Pauling (Prof. L.), The Nature of the Chemical Bond and 
the Structure of Molecules and Crystals * an Intro¬ 
duction to Modern Structural Chemistry (Review), 
644 


Payne (C J.), [B W Anderson and], Komerupme from 
Ceylon . a Now Occurrence, 266 
Peach (F. E R.), Birds of the Fenland, 459 
Peacock (H. A.), Elementary Microtechnique. Seeond 
edition 1005 

Pearce (Miss E. K ), [obituary article], 178 
Pearce (H. L.), Water-Culture of Apple Trees, 595 
Pearson (A. A.), New Descriptions of Agarics, 153 
Pedersen (Dr. K. O.), [Prof, The Svedberg and], The 
Ultraeentnfuge (Review), 566 
Peel (A.), War-time Ventilation, 737 j 

Pei (Wen-Chung), An Attempted Correlation of Quaternary 
Geology, Paleontology and Prehistory in Europe and 
China, 516 

PeierU (Prof* R.), The Theory of Nuclear Forces, 687 
Pellew (C.), Genetics of the Garden Pea, 761 
Penney (Dr. W. G.), [Q. J, Kynch. E. H. Lloyd and]. 
Calculations on the energies of Hydrocarbons, 777 
Peroival (Dr. E* G. V.), and J. Buchanan, Carrageen 


Mucilage, 1020 

P«*cy (Lord Eustace), Peace-making After War, 610 
Phrdigon [Meyerhof tod]. Glycolysis in Embryos, 631 
Feristitoy (Dr, J. G.), The Social Institutions of the 


iqprtri* (*«*•»). 877 
Petrovic (A,), Gypsy Luck t 


in Serbia, 229 


Pottersson (Dr. H.), Blue Rock Salt, 743 i and B. Kullen- 
berg, A Vacuum Core-Sampler for Deep-Sea Sedi¬ 
ments, 306; F Gross and F* Koczy, Large-scale 
Plankton Cultures, 698 

Pottifor (C. B ), [S H. Clarke and]. Influence of Cell Wall 
Composition on the Moisture Relations of Hardwood 
Timbers, 424 

Pettijohn (F. J.), Manual of Sedimentary Petrography, II. 
Shape Analysis, Miner&logical Analysis, Chemical 
Analysis, and Mass Properties (Review), 85 

Pettit (E.), Energy m the Solar Ultra-Violet, 1026 

Pfeiffer (Dr. H H ), Experimented Cytologie {R«eteu>), 
477 

Philp (J ), Maize Breeding, 556 

Philpot (H. P ), Instructions m Engineering Design. 
Vol 2 * Lattice Girder Bridge (Review), 058 

Philpot (J St. L.), The Ultraeentnfuge (Review), 566 

Piaggio (Prof H. T. H), Mathematical Methods m 
Economics (Review), 8 ; Huygens’ Principle ( Reiriew ), 
531 

Pickard (Sir Robert), Work of the Institute of Chemistry, 
382 * 

Piokavanco (T G ), [Dr C, F. Powell, A. N. May, Prof. J. 
Chadwick and]. Excited States of Stable Nuclei, 893 

Pickles (Dr. W N.), Epidemiology m Country Practice 
(Review), 813 

Piokwell (Prof. G ), [Prof. C, D Duncan and], The World 
of Insects (Review), 1005 

Pincus (G ), and C. H Waddmgton, Induction of Poly¬ 
ploidy in Rabbit Ova, 595 

Pincus (S ), Offspring from Artificially Activated Ova, 33 

Pine (J. H. Harvey), Listeria. Change of Name for a 
genus of Bacteria, 264 

Pine (N. W ), [F. C. Bawden and], Purification of Insect- 
transmitted Viruses, 032 

Pr&lge (H F ), Science since 1500 a Short History of 
Mathematics, Physics, Chemistry, Biology (Review), 
570 

Plimmer (Mrs. Violet Cl.), Food Values at a Glance i and 
How to Plan a Healthy Diet.. Sot end edition (Review), 
1005 

Plugge (Oapt. L F J, elected chairman of the Parlia¬ 
mentary and Scientific Committee at the House of 
Commons , work of, 20 

Plummer (Prof H. C ), elected president of the Royal 
Astronomical Society, 259 j Ordnance and Gunnery 
(Review), 443 

Pocock (R I ), The Fauna of British India, including 
Ceylon and Burma : Mammalia. Vol. 1 : Primates 
and Carnivora (in part), Families, Felidse and Viver- 
rida? (Rectnc), 164 

Poisson (Simeon Denis), centenary of the death of, work 
of, 619 

Pollock (Dr, H, M,), Mental Disease m Peru, 144 ; Alcohol 
and Mental Disease, 902 

Poison (Dr. A.), Electrophoresis of Animal Viruses and 
their Neutralizing Antibodies in Low Concentrations, 
27 


Ponsford (Dr A. Phyllis), [W. Lyle Stewart and], Pining in 
Sheep not Curable by Cobalt Administration, 1023 
Popper (Dr K. R.), Interpretation of Nebular Rod-Shifts, 
09, 701 


Forritt (B. D ), [death], 179; [obituary article], 340 
Porter (L C.), Ultra-Violet and Infra-Red Radiations on 
the Farm, 257 

Portevm (G.), Ce qu'il faut savoir des maeotes. Vol, 2 : 

CoWoptdres et hdrmptdres (Review), 811 
Potter (Prof. G, E ), Laboratory Outline for General 
Zoology (Review), 056 

Potter (R. D.), appointed science editor of the American 
Weekly, 968 

Powell (A. D.), awarded the Harrison lectureship medal of 
the Pharmaceutical Society, 06; Drug Standard¬ 
ization (Harrison memorial lecture), 96 
Powell (Dr. C. F.), Further Applications of the Photo- 

n hic Method m Nuclear Physics, 155; A* N. May*. 

- J* Chadwick and T. G. Picksvance, Excited 
States of Stable Nuclei, 893 
Powell (Dr. F. C.) # Relativity of Time, 626 
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Powell (H. M.), and D. Clark, Crystal Structure of Phos¬ 
phorus Pentabromide, 971 ; and Dr. A. Y Wells, 
Crystal Structure of Phosphorus Pontaohloride, 
149 

Powers (L ), Quantitative Characters, 154 
Pratt (J. Davidson), appointed an additional deputy 
director ^general for chemical research, experiment 
and development in the Ministry of Supply, 931 
Prebus (A.), [Prof E. F. Burton, J Hillier and], The 
Electron Microscope at Toronto, 942 
Preiswerk (Prof H ), [death], 653 

Prescott (Dr F.), Intermediate Chemistry, Inorganic and 
Physical (Beinrw), 61 

Preston (Lt,-Col the Hon. R M.), elect cxi president of the 
Institute of Metals, 586 

Preston (W M ), Absorption of tlio Hydrogen line 1215'7A. 
by Air, 623 

Price (LI T ), [Prof. A. S. Romor and], The Oldest Verte- 
brate Egg, 616 

Price (Prof T* Slater), impending retirement of, work of, 
926 

Priestley (Dt It.), Universities in War-time, 381 
Probert (Prof F H.), [death], 964 

Pruthi (Dr Hem Singh), Ecology and Control of Insects, 
520 

Pryor (Cadet S R.), awardod the Howard prize of the 
Royal Meteorological Society, 1016 
Pugh (B.), [Prof W T. David and], Latent Energy and 
Dissociation in Flame Gases, 896 
Pullmger (Dr ), Cytology of Carcinogenesis, 864 
Pulver (Dr. It ), and Prof. F. Verz&r, Connexion between 
Carbohydrate and Potassium Metabolism in the 
Yeast Cell, 823 

Punnett (Prof. R. C.}, Linkage group in the Sweet Pea, 
1026 

Purvis (Prof. F. P.), [obituary article], 414 
Purvis (Dr. O N.), Vernalization of Fragments of Embryo 
Tissue, 462 

Puzanov (Prof I I.), Zoogeography (Review), 52 


Quaranta (F ), Ethiopia an Empire in the Making 
(Review), 16 ft 

Quarrel] (Dr, A. G.), Oxide Films on Alloy Steele, 821 
Quae tel (Dr. J. H ), [Dr P. J G. Mann and], Vitamin B x 
and Acetylcholine Formation in Isolated Brain, 
856 

de Quorvain (Prof. F,), [obituary article], 291 


Raaz (Dr F ), und Dr H Tertsoh, Geomotrische Kris- 
taliographie und Kristalloptik und doren Arbeits- 
xnothoden (Review), K12 
Raber (Dr. O.), [death], 581 

Radloff (Ellen), and T. W B. Osborn, Malnutrition in 
South Africa, 22 

Rainey (F. G ), and I Rouse, Prehistory in Haiti, 785 
Ramachandran (B V.), [I>r M. Datnodaran and], Amino- 
Acids of Casein Phosphopeptone, 857 
Ramaknshnan (K. P ), Vortical Air Currents, 76 ; [K. R. 
Ramanathan and], General Circulation of the Atmo¬ 
sphere over India and its Neighbourhood, 471 
Raman (Sir 0. V ), and T. M K Nedungodi, The a-0 
transformation of Quartz, 147 ; and P Nilakantan, 
Specular Reflection of X-rays by High-frequency 
Sound Waves, 667 , Reflection of X-rayB with a 
Change of Frequency, 860 

Ramanathan (K. R ), and S. M Mukherji, The Quetta 
Earthquake of 1936, 393 , and K P Ramaknshnan, 
General Circulation of the Atmosphere over India 
and its Neighbourhood, 471 

ROmanujam (Dr S.), An Apetalous Mutation in Turnip 
(Rrcwmca c amp&ttris L ), 652 
Ramaswami (L. H ), Amphibian Anatomy, 467 
Rams bottom (Dr J.) f A Book of Rosas (Review), 138; 
Early Botany at Oxford, 993 

Randriamanana (Dr F ) t Demography of Madagascar, 98 
Ranganathan (8.), [Dr. H. K. Sen and], Uses of Lac 
(Review), 816 


Rangaewami (Roo Sahib 8.), and A. L. Griffith, ^Spike 1 
Disease of Sandal, 764 

Roo (Dr. K. R.), and M. G. Saatiy, Structure of the OD 
Bands of Heavy Water, 778 

Rao (Prof. L Rama), Upper Cretaceous and Lower Eocene 
Beds of Tndia, with special reference to the Cretaceous- 
Eocene Boundary, 470 

Rate!iffe (J. A.), [W. S. Elliott and], Barkhausen-Kurz 
Oscillations with Positive Ions, 266 
Rathbone (Miss E. F.), The Caeo for the Immediate Intro¬ 
duction of a System of Family Allowances, etc., 696 
Raven (Rev Canon Charles E.),TheGospel and the Church: 

a Study of Distortion and its Remedy (Rmew), 329 
Ray (Benoy B.), [Prof. S K. Mitra, 8. P. Ghosh and], Gross- 
section of Atomic Oxygen for Elastic Collision with 
Electrons, and Region F Absorption, 1017 
Rayleigh (Lord), Bending of Glass under Long-continued 
Stress, 29 ; History of the Vacuum Flask, 826 ; 940 
Raymont (T ), Graham Wallas : a Scientific Humanist 
(Review), 916 

Rayner (G.), Humpback Whales off West Australia, 784 
Kayner (Dr M. C.), and Ida Levisohn, Production of 
Synthetic Mycorrhiza m the Cultivated Cranberry, 
461 

Read (Prof. H. H.), Salt Deposits (Review), 279; Rock 
Mctomorphism (Review), 644; Regional Geology of 
the Earth (Review), 963 

Read (Prof J,), Youth on the Prow in Chemistry (Review), 
123 

Redfsm (Dr C. A.), Structure of Cellulose Acetate, 616 
Redgrove (H. S ), Carcinogenic Colouring Matters, 672 
Reed (Prof. C. E,), [Prof. T. K. Sherwood and]. Applied 
Mathematics in Chemical Engineering (Renew), 668 
Reed (Prof. H. R.), and Prof. G. F. Corcoran, Electrical 
Engineering Experiments : Theory and Practice 
(Review), 658 

Rees (M W.), [Prof. A. C ChibnaU, E, F. Williams, Dr. E. 

Boy land and], Glutamic Acid of Proteins, 311 
Reeves (R G.) [P. C. Mongelsdorf and] Ongm of Maize, 
711 

Reis (Dr. J.), [Prof. H. da Rooha-Lima, Dr* K. Silber- 
schmidt and], Methoden der Virusforsohung (Review), 
483 

Keith (Sir John), appointed Minister of Information ; 
work of, 61 

Reynolds (J. H ), The Mohammedan Calendar and the 
First Visibility of the New Moon in Egypt, 761 ; 
Dr. W E. Sumpner, 886 

Reynolds (Prof 8. R. M.), Physiology of the Uterus ; with 
Clinical Correlations (Review), 762 
Ricci (J. E.), [T. W. Davis, C G. Sauter and], Solvent 
effect on Solubility,’310 

Rich (J. L.), Erosion Surfaces in the Allegheny Plateau, 

. 431 

Richards (C. H ), Dr. C. Davison, 805 
Richards (Dr. P. W.), Ram Foreat of Southern Nigeria, 688 
Richardson (Dr. E, G.), Recent work in Experimental 
Phonetics, 841 

Richardson (G, M.) f [A. V. Morton, J. T. Massengale and]. 
Mechanism of Wurtz Syntheses, 556 
Richardson (Sir Owen), [J. W. Drmkwater. W. E. Williams 
and], Precision Measurements in the Hydrogen 
Spectrum, 1026 

Richardson (R 8.), [W. T. Skilling and]. Astronomy 
(Review), 446 

Richerand (Baron Balthasar Anthehne), (1779-1840). 
work of, 184 

Richtmyer (Prof. F. K.), [obituary article], 215 
Rider (P, R.), An Introduction to Modem Statistical 
Methods (Review), 296 
Rist (Dr. E.), Tuberculosis and War, 606 
Ritchie (Prof A. D.), A Defence of Vitalism (Review), 6 ; 

How we Think and Why (Review), 798 
Ritchie (Prof. J.), Scott's Wild Chorus (Review), 196; 
Upper Canine Teeth in the Indian Antelope {Antiiope 
oervtcopro), 869 ; W, 8. Fumeaux, 886 ; Prof. Hugo 
Merton, 924 ; Huxley's Teaching at Edinburgh, 966 
Ritchie (Dr. M.), [D. Taylor and], Demonstration of 
Thermal Diffusion in liquids, 670 
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Rivers (Dr. T, M ), Nature of Virus, 853 
Roaf (Dr. D.) f Energies of 0-Partides from Uranium-X f , 
223 

Roberts (Brian), awarded the Dr. W, 9. Bruce memorial 
prize, 931 

Roberts (E J,}, The Rothamsted Experimental Station, 
78 ; Science and Bractioe of Fodder Conservation 
(Review), 245 

Roberts (F, M.), [M. A. Watson and], Viruses and their 
Insect Vectors, 430 

Roberta (G. E.), [Prof. E. J. Williams and], Evidence for 
Transformation of Mesotrons into Electron#, 102 ; 
151 

Roberts (Prof. J. A. Fraser), Surnames, Intelligence and 
Fertility, 939 

Roberts (Prof. W. H.), Activities of Analytical Chemists, 
418 ; elected chairman of the conference on Atmo¬ 
spheric Pollution, 929 

Roberts (late W. R. Weatropp), Elliptic and Hyper- 
Elliptic Integrals and Allied Theory (Revimo), 138 
Robertson (P W.), and O. H. Coleman, Linkage Studies 
in Barley, 827 

Robertson (R N,), Salt Accumulation and Plant Respir¬ 
ation, 937 

Robins (F. W ), The Story of the Lamp (and the Candle) 
(Review), 407 

Robinson (B. A ), [T. M Little, J. H. Kantor and]. 
Incompatibility in Cosmos, 979 
Robson (Dr. W. A ), Evacuation, Town Planning and 
War, 270 

da Rocha-Lima (Prof. H.), Dr. J. Reia und Dr K. Sdber- 
sohmidt, Methodon der Virus fa rsc hung (Review), 483 
Rocha e Silva (Dr M,), K&lUkrein and Histamine, 591 
Roder (H. L.), Rheology of Suspensions . a Study of 
Dilatancy and Thixotropy (Review), 499 
Rogoziriski (Prof. F ), [death], 542 

Rollason (E C.), Metallurgy for Engineers (Review), 814 
Rollefcon (Prof G. K.) f and Dr M. Burton, Photo* 
chemistry and the Mechanism of Chemical Reactions 
(Review), 809 ; and D. C. Grahamo, High Temper¬ 
ature Photolysis of Acetaldehyde, 712 
Rolleeton (Sir Humphry), admitted an honorary fellow 
of the Royal College of Surgeons of England, 140 
Roll as ton (Dr. J. D.), Prof. Alexondru Slatmeanu, 
[obituary article], 380 ; Prof. Edoardo Moraghano, 
886 ; Prof. Pierre Marie, 925 ; and Dr. G. W. Ronald- 
son. Acute Infectious Diseases: a Handbook for Prac¬ 
titioners and Students. Third edition (Review), 1009 
Rollui (B. V.), Exchange between a Metal and its Ions in 
Solution, 711 

Romans (Rev. Thomas), [P. Corder ami], Excavations at 
the Roman town at Brough, 1937, 272 
Homer (Prof. A. S.), and LI. I. Price, The Oldest Verte¬ 
brate Egg, 516 

Ronaldson (Dr. G. W.), [Dr. J. D. Rolleston and], Acute 
Infectious Diseases : a Handbook for Practitioners 
and Students. Third edition (Review), 1009 
Rooksby (H, P.), X-rays in Industry, 182 
Roonwal (Mithan Lad), Recent Advances in Insect 
Embryology, 874 

Rose {Prof, H. J-), Phenomenology of Literature (Review), 
781 • 

Rosenthal (Dr, A, H.)* Large-Screen Television Projection, 
1028 

Rosenthaler (E-), [Dr. E. Hiesoher and], Rotational 
Analysis of the Bond Spectrum of Boron Mono¬ 
bromide, 824 

Rossi (B.), N. Bilberry and J. B. Hoag, Absorption of 
Hard Coexnio Rays and Mesotron Decay, 903 
Roesiter (A, P.), The Growth of Science ; on Outline 
History {Revim'L 814 

Rothschild (Lord), Rhythmical Impedance Changes m 
the Trout’s Egg, 744 

Ron* (Dr, F. P.}, elected a foreign member of the Royal 
Society; work of* 851 

Rouse (I.), (F. G. Rainey and]. Prehistory m Haiti, 785 
Ro nSto i u (P,), Exploration du CM (Rmrieui), 445 
Rwwwd (Rev. 4 . P.). Aurora and Magnetic Storm of 
March 24-^28, 625 
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Roy (Prof, Bidhan Chunder), elected president of the 
Medical Council of India, 259 
Roy {Dr. D. N,), Influence of Spermathecal Stimulation 
on the Physiological Act ivities of A nof)heles eubpiclua, 
747 

R6iariski (Prof. A.), [death], 542 ; [obituary article], 695 
de la Rile (E. Aubert), Volcamsm in French Somaliland, 
828 

Runnstrtim (Prof. J.), E. Sperber and E. Barkny, Cozy¬ 
mase in Adrenalectomized Rats, 108 
Rushton (W.), Habits and Habitats of Trout (Retnetc), 50 
Rush (Prof. S.), Radium Treatment, 347 
Russell (Dr Alexander), awarded the Faraday medal of 
the Institution of Electrical Engineers ; work of, 
180; Col. R. E B. Crompton, 877 
Russell (Dr. A. 8 ), Dr R T. Gunther, 541 
Russell (Dr. E. 8.), elected president of the Lmnean 
Society of London, 854 

Russell (H ), [D. P. Stevenson and], Structures of Sulphury] 
and Thiophosphoryl Fluorides, 393 
Russell (Sir John), Food from Gardens and Allotments, 
11 ; Prof V R. Williams, 18 ; ProfB. Jan Wlodek and 
Adam Rdtaiiski, 695, Planned Wheat Production, 843 
Rutherford . being the Life and Letters of the Rt Hon. 
Lord Rutherford, O.M., Prof A. S Eve (Review), 324 


Sabot. (Y.), Mycorrhizal habit in the Date Palm (Phoenix 
doctyhfera Linn.), 782 

Sabielny (H ), translated and revised by Dr. L. J Cornrie 
and Dr H. O. Hartley, Modem Machine Calculation 
with the Farit Calculal mg Machine Model Lx (Review), 
497 

Sadasivan (T. S ), Soil decomposition of Straw, 598 
Sahni (Prof B.), The Inter-Trappean Flora of the Deocan, 
489 

Salaman (R. N ), Facial deformity in Anthropomorphic 
Pottery, 309 

Salle (Prof. A. J.), Fundamental Principles of Bacteriology : 

with Laboratory Exercises (Review), 859 
Salt (C. W ), Electrical Thawing, 218 
Samuel (Lord), awarded the Messel medal of the Society 
of Chemical Industry, 509 

Sand (Dr. H. J. 8.), Electrochemistry and Electrochemical 
Analysis : a theoretical and practical treatise for 
students and analysts. Vol. 1 : Electrochemical 
Theory (Review), 137 

Sondeman (C.), A Forgotten River * a book of Peruvian 
Travel and Botanical Notes (Review), 886 
Sanaome (Mrs. E. R.), and Dr. F. W Sansome, Genetical 
Sterility m Pt&um sativum, 228 
Sonsomo (Dr. F. W.), Breeding Disease-resistant Plants, 
690, [Mrs. E. R. Sanaome and], Genetical Sterility in 
Pimm /tahvum, 228 

Sarfati (Dr. E ), Bacteriological Warfare, 821 
Sarkar (Dr. S. 8.), Blood Groups of the Angara i Nagas, 201 
Sastry (M. G.), [Dr. K. R Rao and], Struoture of the OD 
Bands of Heavy Water, 778 
Sat5 (Hayao), Japanese Gophyrea, 710 
Saunders (Dr. B. C.), [Dr F, G. Mann and]. Introduction 
to Practical Organic Chemistry (Review), 202 
de Saussure (Horace Brifodict), bicentenary of the birth 
of; work of, 264 

Sauter (C. G.), FT, W. Davis, J, E. Ricci and]. Solvent 
effect on Solubility, 310 

Savage (Sir William), conferment upon, of the Smith 
award of the Royal Institute of Public Health and 
Hygiene, 259 

Saxton (B.), and L. S. Darken, Ionization Constants of 
Weak Acids, 979 

Saxton (J. A ), [Dr, J. S. McPetrie and], Characteristics 
within optical range of the propagation overland of 
Radio Waves, 234 

Sayers (Bliss Dorothy L.), Begin Here : A War-time Essay 
(Review), 815 

Schaffer (Prof. KAroly), [death], 414 
Sch&ll&moch (A.), Heat Conductivity of Rubber at low 
temperatures, 87 

Schopiro (Dr, R.)» Trench Fever, 547 
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Schiro (H S.), fR W. Vilter, Prof. T. D. Spies and], Effect 
of Synthetic Vitamin B, on the Hmmopoietic system 
of Human Beings, 388 

Schlenk (Prof, W ), AusfUhrljches Lehrbuch dor organ¬ 
ise!) cn Chemio Bond 2 (Review), 202 
Schmeisficr, Nitrogen Tn bromide, 787 
Schnndt (W J ), |L Asihnff, E Ktistor and], Hundert 
Jahrc Zellforschung (Review), 875 
Schmidt-Nielsen (K ), Curious Neating-pltue of Kittiwqke, 
804 

Schneider {E ), nominated an honorary member of the 
Iron and Steel Institute, 548 
Rchnurmann (R ). Angle of repose of Snow on Solids, 553 
Schokalakv (Prof Jules), [obituary article], 734 
Schrixlmger (Dr E )» Principles m Physical Science and 
Free Will (Review), 402 , appointed professor of 
Theoretical Physic h m the Royal Irish Academy, 544 , 
New method in Quantum Mechanics, 712 
Schufhort (Prof O ), and Prof C O. Dunbar, Outlines of 
Historical Geology Third edition (Review ), 138 
Schumb (W C ), R I) Evans and J L Hastings, Age of a 
Meteorite, 431 

Hchweickerdt [Milne Redhead and]. Leaf growth as a 
systematic feature in Ammochans, 229 
Sclare (Miss Rachel), Saliva Superstitions, 585 
Senates (Prof, I) ), [Prof Q C Ayres and], Land Drainage 
and Rec lamation Second edition (Renew), 815 
Scott (Peter), Wild Chorus (Review), 135 
Scott (Prof W Berryman), Some Memories of a Paleon¬ 
tologist (Review), 121 
Scott (Prof. W R ). [death], 053 

Scourfield (D. J ), Microbiology of the ‘Leaf Carpet’, 785 ; 
The Oldest Known Fossil Insect, 799 , presented with 
the Crisp Award and Modal of the Linnean Society, 806 
Soaber (W M ), Carotene and Allied Pigments, 286 
Seaborg (U T ), [J W Kennedy, E Segrd and], Nuelear 
Isomerism in Zinc, 209 

Sederhohn (P ), [Prof C Benodu ks and], First Benedicks 
effect m Gas-free Mercury, as influenced by the mean 
temperature, 148, 060 

Segro (E ), [J W Kennedy, <1 T Seaborg and], Nuclear 
Isomerism in Zinc, 209 

Roiffert (H. E ), [H P Brinton, Elizabeth S. Fiasier and], 
illness m Meat Packmg Industry f 419 
Hokido (Y ), (Dr, Y. Nishma, H. Simamura, H Arakawa 
and], Cosmic Ray Intensities and Cyclones, 703 
Sehgman (Prof C G,), Dr. A C H add on, 848 
Seligman (G ), awarded the Back grant of the Royal 
Geographical Society, 005 

Sen (Di H K ), ami S Ranganathan, Uses of Lot' (Review), 
815 

Sen (P B ), !S Honor jeo, Prof U C Guha and], Ui inary 
ext return of combined Ascorbic Acid in Pulmonary 
Tuberculosis, 700 

Roth-Smith (1) ), The Mammals of Ind a (Review), lfi-1 
Sewell (Lt Col R B Seymour), and otheis. Distribution 
of Marine Organisms, 732 

Seymour (A ). Photo-cell applications m the Foodstuffs 
Industries, 1014 

Sezawa (K ), and K Kanai, Mu roseisms and transmission 
of Atmospheric Disturbances, J54 
Shaploy (Dr H.), and J S, Paraskevopoulos, Nebula? and 
Star Clusters m the Southern Hemisphere, 596 
Shari and (M R S ), Position of Thy lac me or Tasmanian 
‘Wolf’, 555 

Sharloman (M ), Zoogeography of the Ukrainian Socialist 
Soviet Republic (Rrmcw), 52 
Shan nan (B C.), Orchis Tubercles, 192 
Sharman (Marta), Incompatibility in Antirrhinum, 075 
Shaw (A E ), |M Kerence, K J Stephenson and], Mag¬ 
netic Spectrograph Coils, 590 

Shaw (Dr. H ), appointed acting director of the Science 
Museum, 817 

Shaw (Sir Napier), The Drama of Weather Second edition 
(Review), 139 

Shelton (H. S.), The Theory and Practice of General 
Science (Remote), 297 

Shcmdarkar (Dr. D. D.), Psychology and Educational 
Research, 522 


Shepherd (E S.), Geochemistry of Fluorine, 590 
Sheppard (Dr. S. E.), R. H. Lambert and R, D. Walker, 
Steno influence in Optically Sensitizing Dyes, 886 ; 
Optical Sensitizing of Silver Halides by Dyes, 969 
Sheppard (late W. F.), Mathematical Tables, vol. 7 t The 
Probability Integral (Review), 139 
Sherbom (Dr. C. Davies), elected president of the Society 
for the Bibliography of Natural History, 259 
Sherwood (Prof T. K.), and Prof C, E. Heed, Applied 
Mathematics in Chemical Engineering (Remew), 658 
Shot ter (G. F.), [E. Fawssett, H. W. Grimmett, H, G. 

Taylor and], Practical aspects of Earthing, 387 
Shutt (F. T.), [death], 179 

Stddiqi (Prof M Raziuddin), Lectures on Quantum 
Mechanics. Vol 1 (Renew), 528 
Siebel (Dl*. C. W ), Helium Production in the United 
States, 257 

Siedlocki (Prof M.), [death], 492, 542, [obituary 

article], 903 

Sihvonen (Prof V I.), [death], 618 , [obituary article], 
769 

Silborschmidt (Dr K ), [Prof, H da Rooha-Lima, Dr. J. 

Reis und], Methoden der Vimsforechung (Review), 483 
Simamura (H ), [Dr Y. Nishima, Y Sekido, H Arakawa 
and], Cosmic Ray Intensities and Cyclones, 703 
Simha (R.), [Dr H, Mark and]. Viscosity and Molecular 
Structure, 571 

Simpson (Miss C A ), and Miss Clifford, A Neolithic 
Trackway, 153 

Simson (F W.j, and A S, Strochan, Causation of Silicosis, 
631 

Singer (K ), Fertility Cults in East and West, 750 
Singleton (W, R ), Pollination m Maize, 979 
Sison (A G.), H Lara, M M Herbosa and A A Lozano, 
Life Expectancy in the Philippines, 907 
Sitwell (Osbort), Escape with me * an Oriental Sketch- 
Book (Review), 809 

Sivaramamurti (C ), [Dr. F. H. Gravely and], Indian 
Sculpture and Architecture, 467 
Skilling (W. T.), and It S. Richardson. Astronomy 
(Remew), 445 

Slatmeanu (Prof, Alexandru), [obituary article], 380 
Sleggs (G. F ), Theory of Differential Periodicity, 153 
Slobod (R L ). [M Dole and], Oxygen Isotopes m Rocks 
and Ores, 751 

Smart (Dr W M.), The Scorpio-Centaums Cluster (The 
Southern Stream), 560 ; and T. R. Tannahdl, Con¬ 
stants of the Star-Streams, 310 
Smith (B. Babmgton), [M G. Kendall and], Tables of 
Random Sampling Numbers (Review), 1010 
Smith (Eng.-Oapt. Edgar C ), Scientific Centenaries m 
J 940, 9 , The First Twenty Years of Screw Propulsion, 
1838-1868 (pt 2), 181 

Smith (Sir Frank E ), appointed controller of telecom¬ 
munications equipment by the Ministry of Aircraft 
Production, 931 

Smith (G. Buckland). [A. M. S Clark and], Looking at 
Life . an Introduction to Biologv (Review), 136 
Smith (H A ), and A. Napravmk, Photochemical Oxida¬ 
tion of Hydrogen, 827 
Smith (H, I.), [death], 254 

Smith (J. H,), Tests of Significance : What they Mean and 
How to Use Them (Review), 1010 
Smith (Prof Philip E.), elected president of the American 
Association of Anatomists, 776 
Smith (Reginald A ). [death], 133 , [obituary article], 290 
Smith (Roger), [death], 806 

Smith (Stanley F.), Aida to Organic Chemistry. Second 
edition (Review), 137 

Smith (T.), appointed superintendent of the new Depart¬ 
ment of Light at the National Physical Laboratory. 
622 

Smith (Sir William Wright), The Genus Lilium (Review), 913 
Smotefiski (Prof. J.), [death], 542 

Smyth (C. P.), [G. L. Lewis and], Structures of Ozone and 
some Compounds, 38 

Smyth <H. de Wolf), and Prof. C, W. Uflord, Matter, 
Motion and Electricity: a Modem Approach to 
General Physics (Review), 298 
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Smythe (Dr, J. A.)* A I^ead Etching Effort* 704 
flow (8. G.), [W. W. Carmgton and]* Experiments in Non* 
Sensory Cognition, 38ft 

Sokolmkoff (Prof. I. S.), Advanced Calculus {Remaw), 1008 
Soler (Prof, E ), [death], 340 

Sommerfold (Prof. A.), Atombau und Spekt rail mien. 
Bond 2, Zweite Auflage (Review), 528 
Somogyi (J. C.), [Prof. F, VerzAr and], Liberation of Potas¬ 
sium from Muscle by Acetylcholine and Muscle Con¬ 
traction and its Absence after Adrenalectomy, 781 
Sorsbie (Brig.-Genl R F.), Geology for Engineers. New 
edition (Review), 138 

Soutar (late Dr G ), Nature m Greek Poetry . Studies 
partly comparative (Review), 641 
Southern Ctt. N.), Coprophagy m the Wild Rabbit, 262 
Spence (Dr. J ), Optical Anisotropy of Cellulosic Sheets, 
515 

Sperbor (E ), [Prof. J, Runnstrdm, E BAr&ny and], Co- 
zymase m Adronalectomized Rats, 106 
Sperry (Prof R. W ), Functional Results of Muscle Trans¬ 
position in the Hind Limb of the Rat, 560 
Spies (Prof-T D,), [R W. Vliter, H 8 6rhim and ], Effect 
of Synthetic Vitamin B tf on the Huemopoietic system 
of Human Beings, 388 

Spilsbury (R. 8. J ), appointed superintendent of the 
electricity department of the National Physical 
Laboratory, 622 

Spolteholz (Prof W ), [death], 492 

Spratt (Dr E R and A V.), Text-book of Biology 
Second edition (Review), 810 

Squire (F. A.), Influence of the geology of the Virgin Islands 
on Local Agricultural Practices, 71 
Stabler (R M.), Moulting m Snakes, 309 
Stalin (Joseph), elected an honorary momber of the 
U 8 S.R Academy of Sciences, 24 
Stamp (Dr, L Dudley), Rural Life in Europe, 356 , 
Aerial, Geological and Geophysical Survey of Nort hern 
Australia, 433 ; The Indian Fragment of Gondwana* 
Land (Review), 725 

Stanford [Gordy and], Proton-attracting Properties of 
Liquids, 633 

Steavenson (Dr W. H.), General Astronomy (Review), 445 
Stubbing (Prof E P ), Forest Management and Erosion, 
713 

Stebbim (J.), C, Hugger and A Whit ford, Absorption 
within the Stellar System, 675 
Steber (0 ), L’Asie cent rale sovi6tique et le Kazakhstan 
(Review), 295 

Stenaio (E. A Son), A New Anaspid from the Upper 
Devonian of Scaumenac Bay in Canada, 674 
Stephenson (R. J.), [M Ferenoe, A E. Shaw and], Mag¬ 
netic Spectrograph Coda, 596 
Stevens (W. L.)* Calculation of Luikago, 193 
Stevenson (A. G.), Maori Bowls. 229 
Stevenson (D. P.), and H. Russell, Structures of Sulphury 1 
and Thiophosphory 1 Fluorides, 393 
Steward (Dr. F, C.), Dr. A. G Jacques, 581 ; (Prof. D R 
Hoag land and]. Salt Absorption of Plants, 116 
Steward (J. H.), Cultural Change among Shoshom Indians, 
192 

Stewart (T. Dale). Anthropometric Observations on the 
Eskimos and Indians of Labrador, 678 
Stewart (W. Lyle), and Dr, A. Phyllis Ponaford, Pining m 
Sheep not Curable by Cobalt Administration, 1023 
Stewart (Prof. W. Wt elected chairman and member of 
the board of the Rockefeller Foundation, 586 
Stickland (Miss A. C,), [Dr. J. S. MoPetrie and]. Reflection 
Curves and Propagation Characteristics of Radio 
Wave? along the Earth’s Surface, 234 
Stirling (M, W\)» An Initial Series from Tres Zapotea, Vera 
Crust, Mexico, 594 

Stockmans (F-), Flora of the Belgian Lower Devonian, 
942 

Stocks (Dr, P.), War-time Mortality in London, 826 
Stoddard (S. E.), Inheritance of Bobbed Hair, 616 
Stodola (Prof, A.), Tests of a 4,000 kw. Gas-Turbine Set, 
99 

Stoodley (L. G.), Radio Wave Reflections in the Tropo¬ 
sphere, 748 


8topes (Dr. Marie Carmichael), Prevention of Venereal 
Disease. Third edition (Review), 660 
Storks (K. H.), [L. H Oermer and], Aluminium pust in 
Silicosis, 941 

Stdrmer (Prof. C.), A Notable Meteor, 195; Height of 
Mother of Pearl Clouds observed m Southern Norway 
during 1926-34, 221 

Stoughton (Prof. R H ), Fruit Production and Preser¬ 
vation (Return), 530 

Strochan (A S ), [F W. Simson and]. Causation of 
Silicosis, 631 

Stratton (Prof F. J. M.), Total Solar Eclipse of October 1, 
1940, 32 , Astronomical Investigations of Horrox, 584 
Strehtz (Frida), [Prof. B Mendel, Dorothy Mundell arid]. 
Action of Ions on Acetylcholinesterase, 822 
Strickland (C F ), Instructional Films m India, 458 
Strong (Prof C. A.), [death], 179 

Strothers (J E.), [S C Curran and]. Bombardment of 
Nitrogen and Oxygen with Protons, 224 
Stuart (Dr HA), Elektrimhor Kerr-Effekt (Elektnsche 
Doppolbreehung), (Review), 294 
Stubbing!* (O W ), Electricity Meters and Meter Testing 
(Review), 496 

Stubbmga (H. G ), Stratification of Biological remains m 
Marine Deposits, 864 

Styring (A H ), Applications of Photography to Engineer¬ 
ing, 39 

Sucksmilh (Dr. W ), appointed professor of physics in 
Sheffield University, 776 , work of, 887 
Sugden (Dr J N.), Chemistry for Intermediate Examin¬ 
ations (Review), 51 

Summerbell (R K ), and R R Umhoefer, Dioxadtene, 35 
Sumner, jim (E Lowell), Age of Wild Birds of Prey, 480 
Sumpner (Dr. W E.), (obituary article], 886 
Sutcliffe (Dr. R C ), Meteorology for Aviators (Review), 
140 

Sutherland (J A ), [Dr F. W. Dry, P. Ii McMahon and], 
A Mendelian situation in the Birthcoat of the New 
Zealand Romney Lamb, 390 

Sutherland (K L.), Use of Adsorption Processes for the 
Detection of ‘Traces”, 553 

Svodborg (Prof. The), Dr K. O. Pedersen and others, 
'Die Ultracentrifuge (Review), 566 
Swammathan (M ). Chemical Estimation of Vitamin B fl 
in Foods by means of the Diazo Reaction and the 
Phenol Reagent, 780 

Swann (H W ), and others, Fire Fighting Equipment for 
Electrical Installation, 358 

Swediu (Dr B.), and Prof H. Theoroll, Dioximaleic Acid 
Oxidase Action of Peroxidases, 71 
Swinton (Lieut W. E ), Science at the Royal Academy, 
1940, 730 

Sykes (Dr 0 ), appointed superintendent of the Depart¬ 
ment of Metallurgy and Metallurgical Chemistry of 
the National Physical Laboratory, 101 ; work of, 134 
Synge (P M.), Plants with Personality (Review), 608 
Synge (R. L M ), Separation of Am mo-Ac ids m Protein 
Digests, 309 

Szogd (Prof. G ), Orthogonal Polynomials (Review?), 139 


Tabor (Dr D.), Effect of Temperature on Lubricant 
Films, 308 

Takei (R.), [T. Hagiwara, N Miyabo. Y. Otuka and], 
Ogasima (Japan) Earthquake of May 1, 34 
Taklihflki (Prof. W.), [death], 542 

Talbot (G.), The Fauna of British India, including Ceylon 
and Burma. Butterflies, Vol. 1 (Review), 293 
Tailgren (Prof. A. M.), awarded the gold medal of the 
Society of Antiquaries ; work of, 582 
Tandy (Brig. Sir Edward), Regional Organization during 
and after the War, 607 

Tangl (Prof C.), [death], 291 ; [obituary article], 454 
Tannahili (T. R.), [Prof. W, M. Smart and]. Constants of 
the Star-Streams, 310 

Taylor (D.), and Dr. M. Ritchie, Demonstration of 
Thermal Diffusion in Liquids, 670 
Taylor (D. B.), Mechanism of Catalysis by Enzymes, 423 
Taylor (Prof. E* G. R.), A National Atlas of Britain, 487 
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Taylor (Prof. G. I.), awarded the James Alfred Ewing 
medal of the Institution of Civil Engineers ; work 
of, 862 

Taylor (G L.), R R Race, Aileen M Prior and Elisabeth 
W Jkm, Blood Groups and Racial Diagnosis, 415 ; 
[Prof. R. A Fisher and], Scandinavian Influence in 
Scottish Ethnology, 590 

Taylor (H. A ), fHonkin and], Decomposition of Azo¬ 
methane, 431 

Taylor (H. G ), [E. Fawssett, H W Grinrirnett, G. F 
Shottcr and], Practical Aspects of Earthing, 357 
Taylor (J L ), Ethnological reconnaissance in New 
Guinea, 500 

Taylor (Dr Monica) and Sister Catherine Hayes, Ammba 
lertcfuirt (=Chao« leeeheri) a New Species of Airueba, 
404 

^Teng (K L ), and 8. C Teng, Mycology in China, 1025 
^Tetig (8 C ), ami 8 H Ou, and K L. Teng, Mycology in 
China, 1025 

Tertsch (Dr H ), [Dr, F. Kaaz und) Geometrische Knstal- 
lographie und Kriatalloptik und doron Arbeits- 
niethoden ( Review), 812 
Theiler (late Sir Arnold), Memorial to, 557 
Thoorell (Prof. H ), [Dr B. Swedin and], Dioximaleic Acid 
Oxidase action on Peroxidases, 71 
Thiel (Prof A ), Absolulkolorimotrie ( Review ), 141 
Thomas (Dr H A.), Theory and Design of Valve Oscil¬ 
lators for Radio and other Frequencies (Review), 501 
Thomas (J L.), Insulation Stresses m Transformers, 468 
Thomas (Roy C ), Bacteriophage and Plant Lysms, 468 
Thomason (Mrs. G. B ), retirement of, from the honorary 
general secretaryship o( the British Empire Natural¬ 
ists’ Association, 739 

Thompson (Sir D’Arcy Wentworth), Sir Thomas Heath, 
578 

Thompson (Prof. Homer C ), Vegetable Crops Third 
edition (Review), 283 

Thompson (Prof M, de Kay), Theoretical and Applied 
Electrochemistry. Third edition (Review), 811 
Thomsen (Dr. Ellen), Relation between Corpus Allatum 
and Ovanes in Adult Flies (Muscidie), 28 
Thomson (Prof UP), and Dr W. Cochrane, Theory and 
Practice of Electron Diffraction (Remew), 367 
Thomson (Dr Hyslop), Tuberculosis and National Health 
(Review), 060 

Thordarson (Dr O ), Hyperprothrombimenna during 
Pregnancy. 305 

Thorndike (E L ), Studies of American Cities and States, 
467 

Thornton (D L ), Mechanics applied to Vibrations and 
Balancing (Remew), 991 

Thorpe (Sir Jocelyn), Chemistry of Organic Compounds 
{/fewrw’), 202 , [death], 925 , [obituary article], 1001 
Thorpe (Prof L P ), Psychological Foundations of Person¬ 
ality a Guide for Students and Teachers (Review), 
140 

Tibet t (A \Y,), Herbert Spencer Betrayed . with some 
account ot the Repudiation of the “Descriptive 
Sociology'* by his Trustees (Review), 493 
Tillotson (E ), The Earthquake m Turkey, 13 , Dr C. 
Davison, 805 

Tinbergen (Prof, J ), Deonomjo thoorotique et statistique 
coonoimque Les fondoments math6matiques de la 
stabilisation du mouvement dos affaires (Review), 8 
Tmoker (M A. H.), and C H Unwin, Hormones and the 
Garden, 112 

Fisehus (A.), and I.-B. Eriksson-Quensel, Hydrolysis of 
Proteins by Popsm, 193 

Todd (Prof A, R ), [A Jacob and], Cannabidiol and 
Cannabol, constituents of Cannahut indica Resm, 350 
Todd (Dr J B.), Sir Thomas Hudson Beare, 1002 
Toeplitz (Prof Otto), [obituary article], 617 
Tokumitu (T.), Oxide Film on Stainless Steels, 589 
Toldfc (Prof. Karl), centenary of the birth of; work of, 
654 

Tolman (Prof C. >’.), Ground Water (Review), 295 
Toms (B. A ), Hydration of Steoronihde, 227 , Hydration 
of Anilides of Normal Fatty Actds, 1019 
Tonnoir (A, L.), [obituary article], 453 


Ttfnsberg (E.), and Prof, L. Vegard, Origin of the Yellow 
Line in Twilight and the Night Sky luminescence, 588 
Torni&inen (M,), [Prof. A. I. virtanen and], A Factor 
Influencing Nitrogen Excretion from Leguminous 
Root Nodules, 25 

Torrance <C. C ), [Prof. R. S Burington and]. Higher 
Mathematics: with Applications to Science and 
Engineering (Review), 639 
Town (Dr, B. W ), Glutamic Acid of Proteins, 312 
Trimble (H C ), [C. E. Keeler and]. Inheritance of Instinct, 
865 

Tripp (Dr E H ), Town’s Refuse as a Source of Soil 
Organic Matter, 66 , The Place of Science in British 
Agriculture (Review), 360 
Trotter (WUfrod), [obituary article], 59 
True (Prof R H ), [death], 964 

Tsehiffely, (A. F.), This Way Southward: the act ount of a 
Journey through Patagonia and Tierra del Fuego 
(Review), 811 

Tucker (B. W ). liev. F. C R. Jourdam, 885 
Tulchin (S. H ), Intelligence and Crime: a Study of 
Penitentiary and Reformatory Offenders (Fsmetc), 
876 

Turner (Dr. A. J ), appointed director of research of the 
Lin on Industry Research Association, 806 
Turner (J. McCullough), [Prof Yandell Henderson and], 
Carbon Monoxide as a Hazard of Polar Exploration, 
92 

Turner (Prof W E S.), Physics in the Glass Industry, 446 
Tynan-Byrd (D. J.), Transmission Lines on the French 
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Ubbelohde (A R ), Thermodynamics and the Structure 
of Matter, 488 ; [Dr. I. E. Rnaggs, Dr. K. Lonsdale, 
Dr A MUller and], Anomalous X-ray Reflections on 
Laue Photographs, 820 

Ufford (Prof. C, W.), [D. de Wolf Smyth and], Matter, 
Motion and Electricity : a Modem Approach to 
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Umhoefer (R. R.), [R. K. Summerbell], Dioxadiene, 35 
Ungerson (B ), Tram mg Industrial Workers, 764 
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Unwin (C. H ). [M. A. H. Tmcker and]. Hormones and the 
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Unz (Dr.), A Sliding Rate Electrical Meter, 396 
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Uvarov (Dr, B. P.), Biogeographyinthe U.S.S.R. (Review), 
52 
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seventh annual report of the, 775 

Imperial ism and Service, 852 

India • Hydro-Electric Development in, 23 , Geology of, 
D. N Wadia. Second edition , Dr. G do P. (Jotter 
(Review), 88 ; Agricultural Meteorology in, Research 
in, 113, Zoology m, Future of, 163, British, The 
Fauna of, including Ceylon and Burma, edited by 
Lt -Col. R. B. S Sewell. Mammalia, Vol, 1 Prim¬ 
ates and Carnivora (in part), Families, Felidae and 
Viverridae, R. I. Pocock (Review), 164 ; The Mam¬ 
mals of, D. Seth-Smith (Remew), 164 , Meteorology 
in, 182 ; Seismological data from, Dr S K. Bailorji, 
193; Southern, Ancient Wall-Pamtmg in, S Para 
m&sivan, 195; Medical Council of, Prof Bidhan 
Chunder Roy elected president of the, 259 , Instruc¬ 
tional Films in, C F. Strickland, 458; Meteor 
Observations from, M. A. R. Khan, 468 , Upper 
Cretaceous and Lower Eocene Beds of, with special 
reference to the Cretaceous■ Eocene Boundary, Prof. 
L. Rama Rao, 470 ; Air Circulation over, 471 , and 
its Neighbourhood, General Circulation of the Atmo¬ 
sphere over, K. R. Ramanathan and K. P. Rama* 
krishnan, 471; Hydro-Electric Development in, 509 ; 
Scope of Prehistoric and Anthropological work in, 
Rao Bahadur K. N. Dikshit, 620 ; Crop Production 
in, Prof Jai Chand Luthra, 521 ; Hindu and Moslem 
m, 044 ; Epidemic Dropsy in, 594 ; Drug Standards 
for, 718; Southern, Rabies Treatment in, 739; 
Malaria in, Prevention of. Recent Advances, Sir 
Malcolm Watson, 878; Government of. Prof. S. S. 
Bhatnagar lent to the, as director of scientific and 
industrial research, 968 

Indian : Origins, Some, in the light of Astronomical 
Evidence, 8. N. Chakravarti, 38; Sculpture and 
Architecture, Dr. F. H. Gravely and C. flivarama* 
murti, 467 ; Science Congress Association: Madras 
meeting, 489 ; 619 1 Archaeological Studies, Sir 

Leonard Woolley and, 821; Peninsula and Ceylon, 
The, Dr. G. de F. Cotter (Regionale Geologie der 
Erde, Harauagegeben von K. Andr4e, H. A. Brouwer 
und.W. H, Bucher). Band 1 (Absoh. 6) (Review), 
726 

Indian Science Abtin iefe, Part 1, 85 
Indim Farming, Ho. 1, 685 


Industrial: Population, Distribution of the. Royal Com" 
mission on the. Report, 634 ; Health m War-time, 
664; Scientists, Economic Problems of, H N Lm- 
stead and others, 716; Workers, Tiammg, B. 
Ungerson, 764 

Industry * in Great Britain, Location of, 601 ; Location 
of, R, Bright man (Review), 916 ; The Location of, 
and the Depressed Areas, Prof. S. R. Dennison 
(Review), 916 

Infectious Diseases Acute, a Handbook for Practitioners 
and Students, Dr J D. Rolleston and Dr. G. W. 
Ronaldaon. Third edition (Rcvrctc), 1009 
Infra-Red Spectra and the Structure of Molecules, 
Dr. W. H J Childs and Dr H A John, 840; Drying, 
775 ; OH Band and Association, J. Errera and others, 
942 

Initial Series from Tres Zapotes, Vera Cruz, Mexico, An, 
M. W. Stirling, 594 

Insect: Pests of Crops in England and Wales, Dr. A D. 
limns, 359 ; Cuticlo, Permeability of, H. Hurst, 462 ; 
Embryology, Recent Advances in, Mithan Lai 
Roonwal, 074 

Insecles, Co qu’il faut savoir dew, G Portevm. Vol 2 
Col0opt6r©fi ot h6mipt6ree (Review), 811 
Insects • and Disease, Air Transport, F. G Sard Whit¬ 
field ; Dr A D inruns, 70 ; Destructive and Useful, 
Thoir Habits and Control, Prof. C L. Metcalf and 
W. F. Flint Second edition (Review), 406 , Ecology 
and Control of, Dr Hem Singh Pruthi, 520 ; The 
World of. Prof C I) Duncan and Prof G. Piekwell 
(Review), 1005 

Instinct, Inheritance of, C. E. Keeler and H. 0, Trimble, 
805 

Insulin Hypoglycemia and the Central Nervous System, 
El Gellhom, 516 , Molecule, Patterson Projection of 
the Skeletons of the Structure proposed for the. Dr. 
Dorothy Wrmeh, 1018 

Intelligence . Cortical Localization of, H. M Hildreth, 829; 
and Crime a Study of Penitentiary and Reformatory 
Offenders, S H Tulehin (Review), 870 
International: Health Organizations, Development of. 
Dr R A Lyon, 217 ; Affairs, Viscount Halifax, 381 ; 
Unity in War and Peace, 526 , Air Force, Suggestions 
for an, 897 ; Seismological Summary, Jan , Feb., and 
March 1934, 701 , Spirit in Science, 736 ; Relief 
Union, The, C Gorg6, 808, Fisheries Research m 
the Atlantic, 943 , Democratic Unity, 947 
International Journal of Agrarxan Affaire, No. 1, 146 
Intestinal Sugar Absorption and Phosphate Metabolism, 
Dr. L La^zt. 899 

Invar, Thermal Expansion of, Prof L F Bates and J. C. 
Weston, 550 

Ionization Gauge, A New, R. S. Morse and R. M Bowie, 
712 

Iraq, Meteorology in, 145 

Ireland, Southern, River Development in, A. Miller, 
75 

Iron . Protecting, from Atmospheric Influences, [1870], 
318 , and Steel Institute, J Craig elected president; 
award of the Bessemer gold medal to Dr. A MeCanoe, 
an Andrew Carnegie silver medal to B W. L Ljung- 
gren, the Williams prize to W. B. Lawrie and W. T, 
Wilson; E. Schneider nominated an honorary 
member of the, 548 

Irrigation Through the Ages, Influence of the Mechanical 
Mmd on the Development of, E. B. Ball, 717 
Islam’s Contributions to Science, Dr. K, J, Holmyard 
(#erieu>). 6 

Iaochromats, Determination of hie by the method of, 
Dr. Per Ohlin, 223 

Isotopes, Separation of, R. Fleiachmann, 713 
Italian Empire, Fishery Research m the, 545 


Jamaica and Haiti, Myths and Magto in (Betaetc), 49 
Japan Metallurgy Society, Sir Harold Carpenter awarded 
the Honda prize of the. 509, 739 
Japanese Volcano, Explosive Activities of a, T. Mmakami, 
473 
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Java Sea, Preliminary Plankton InventigationH in the, 
Dr H 0 Delsman, 41 
Jer«ioy, Prehistory of (Review), 684 

Joru»aloin, Aichfeologieal Investigations m, C N Johns, 
507 


Kala-Azar, Antimony Treatment, of Dr K S Horgan 
and Dr H Kirk 228 , Sir Upendranath Brarnaehari, 
546 

Kaleidoscope. Tho Generalised, fi Melmoie, 778 

Kallikrein and Hist mimic, Dr M Rocha e Silva, 591 

Kant’s Views on Space, [1870], 118 

Kazakhstan, L’Asie centrale soviet,ique ot lo, 0 Stebor 
( licru’ir), 2 l )5 

Kipsigis, The Social Institutions of the, Dr J G, Peris- 
tiany (Review), 877 

Kitfciwako, Curious Nesting-place of, K. Schmidt-Nielsen, 
864 

Knowledge and Character, Dr Maxwell Garnett (Rcvicu ), 
241 

Kontmonte. Die Entwioklung der, und direr Lobewelt, 
Prof T Aildt Zwmte Auflage Rond 1 (Review), 497 

Komerupme from Ceylon a New Occurrence, D W 
Anderson and C. J Payne, 266 

KrinLallogrttplno, Go wnetr turbo, und Kristalloptik und 
deien Arhcilsmethodeit Dine EinfUhrung, Dr F. 
Haaz und Dr H Tertsch (Review), 812 

Kurds of t he Rowan duz Area, Iraq, E R Leach, 710 


Lac, Uses of. Dr H. K Sen and S. Ranganathan (Review), 
815 

Laccaae from the Latex of Lacquer Trees, Some Properties 
of, Prof. I>, Koilin and Dr. T. Mann, 304 
L’Acide aseorbique dans la colhilo ot lew tissue, Prof A 
Giroud (Review), 294 

Lake Toba, North Sumatra, Origin of, van Remmelon, 230 
Lamp, The Story of the (and the Candle), K W Robins 
(Review), 407 

Land Drainage and Reclamation, Prof Q C. Ayres and 
Prof D Senates Second mbtion (Review), 815 
Landau Diamagnetism and the Fermi-Dirac Energy dis¬ 
tribution of the Metallic Electrons m Graphite, Prof 
K S Krishnan, 31 

Landscape Meteorology and its Reflection in Art and 
Literature, L 0 W. Bonacina, 22 
Lantern Slides, Making of, G. H. Bell, 145 
Lapps, Finnish, Teeth of, Dr Helen Mellanby, 978 
Larvro of Decapod Crustacea, Bibliography of the. Dr R. 
Gurney (Review), 494 

Laue Photographs, Anomalous X-ray Reflections on. Dr. 
1 E Knaggs. Dr. K Lonsdale, Dr. A, Midler and 
A R Ubbelohde, 820 

Lead* Tetra-atcitato. Oxidation with, J M. Grosherntz, 
353 , Eti lung Effect, A, Dr J. A. Smythe, 704 
Leaf Kospirahun, Effect of Rubbing on, L. J Andus, 555 
‘Leaf Carpet,’ Microbiology of tho, D J. Scourfield, 785 
League of Nations . Non-Political work of the, 97 ; Report 
of the Healtli Conumttoo of the, 518 
Learned Societies, A Building for the, f 1B70], 755 
Leeds University, Dept of Coal-Gas and Fuel Industnos, 
Report for 1938 -39, 344 

J,Geuwenhoek, Antonie van. Journal of Microbiology and 
Serology, Vol 6, No 1, 459 
Left handedness, [1870], 599 
Length, Unit of, [1870], 984 
Level Measurement anil Control, 314 
Lewis’s Mode al and Scion t iflc Lending Library, Catalogue 
of, now edition, part 2, 00 

Liberty : Tho Challenge to, an address given at Oxford, 
Viscount Halifax (Review), K34; The Ranks of, 985 
Life , Looking at, an introduction to Biology, A M. S, 
Clark and G Buck lain l Smith (Review), 130 , and 
Living, Prof, F Wood Jones (Review), 244 . The 
Origin of, Prof, J. Stanley Gardiner (Review), 277 ; 
My, Havelock Ellis (Retnete), 759 
Life’s Beginning on the Earth, Prof. R Beutner (Rroteie), 
277 


Light, A Text Book on, Dr A. W. Barton (Redrew), 141 
Lighting • Appliances, History of (Review), 407 ; Day¬ 
time, of Blocked-out Factories, R. Max ted and J. 
Bertram, 928 

Lilac, Graft Blight of, C. H. Cadman, 230 
Li hum, The genus, Sir W. Wright Smith (Review), 913 
Linen Industry Research Association, Dr A J Turner 
appointed director of research of the, 806 
Ling Physical Education Association, awards to members 
of the, 740 

Linkage, Calculation of, W L. Stevens, 193 
Linn can Society • presentation of the Linnean medal to 
Sir Arthur Smith Woodward and of the Crisp award 
and medal to D J Scourfield, 806; election of 
officers, 854, during War-tune, 1012 
Liquid State, Theories r»f the. Prof. N, F Mott, 801 
Liquids, Cohesion <• f, R, B, Vincent, 970 
Lister Institute, Prof C R Harmgton appointed a repre¬ 
sentative of the governing body of the, 1015 
Listeria Change of Name for a genus of Bacteria, J H. 
Harvey Pine, 264 

Litorature < Phenomenology of, Prof H. J Rose (7?ct’teu>)i 
701 , Tho Growth of, H Munro Chadwick and N. 
Ivorshaw Chadwick Vol 3 (Review), 761 
Live Stock Policy during War-time, Dr C Crowther, 284 
Lloydm, a New Biological Journal, 24 
L.M S. Railway, award of tho Herbert Jackson prize to 
H. I. Andrews, 302 

Local Government, Scientific Planning of, 161 
London School of Hygiene ami Tropical Medicine, 
Report for 1988-39, 218, University, rontorment 
upon Dr K C Chalklm of the til le of reader in physics; 
conferment of doctorates, 623 , 1030; War-time 

Mortality m, Dr P Stocks, 826 
Louse The, and How to Deal with it, 345 , Tho, and 
Louse-born Diseases, Dr A D hums (Review), 723 , 
The, on Account of the Lice which Infest Man, their 
Medical Importance and Control, Prof P A. Buxton 
(Review), 723 

Low Countries • War in the, 771 ; Fauna and Flora of the, 
806 

Lubricant Films, Effect of Temperature on, Dr IV Tabor, 
308 

Lunar Tide in the Atmosphere, Prof S, Chapman, 257 
Lyell’s Geological Texts, Prof G R Wieland, 227 


McComb-Romberg Seismometer, The, J H Nelson and 
H. E. McComb, 169 

Machmo Calculation, Modem, with the Faeit Calculating 
Machine Model Lx, H Sabielny Translated and 
revised by Dr, L J Comrie and Dr. H O Hartley 
(Review), 497 
Macromolecules, 248 

Madagascar : Demography of, Dr, F. Randnamanana, 98 ; 

Flora of. Dr J Hutchinson, 448 
Magnetic Mine, Countering the, 415 

Magnetism and the Structure of Matter, Dr. Kathleen 
Lonsdale, 57 

Magnetization. Energy Changes accompanying. Prof. 
L F Bates and J. C. Weston, 188; Tho Domain 
Theory of. Prof. L. F. Bates (Rewewi), 606 
Magnets, Reraagnetizing, used in D. C* Meters, R. 
Callender, 903 

Maize : Breeding, J. Phtlp, 556 ; Origin of, P. C, Mangeis- 
dorf and R. G. Reeves, 711 ; Pollination in, W. R. 
Singleton, 979 

Malaria : A Probable Cause of, [1870], 398 , as an Occu¬ 
pational Disease, Dr. J, C. L6vy, 853 , in India: 
Prevention of. Recent Advances, Sir Malcolm Wat¬ 
son, 878, Deaths of Natives in the Transvaal from* 892 
Malaya, Higher Education in, 144 
Mammals of India, The, D. Seth-Smith (Review*), 164 
Man: -Power, Scientific, Utilization of, 43 ; Rights of, 
Civilisation and the, 237 ; The Future of, aa an 
Inhabitant of the Earth, Dr. K. F. Mather, 663; 
The Discovery of, the Story of the Inquiry into 
Human Origins, S, Cas&on (Review), 809; The Phyt¬ 
ogeny of, Prof. W. E. Le Groe dark, 361 
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Manchester University i Dr C. W. Ward law appointed 
Barker professor of Cryptogamic Botany, 523, 543 
impending retirement of Prof. W, H Lang, 543 
Mangarevan Arohteology, K. P. Emory, 392 
Man's Line of Descent, Paratypical forms in, Prof G 
Montandon, 545 

Maori Bowls, A. G Stevenson, 229 
Margarine, Prof, J. C. Drummond, 53, 00 
Marine : Animals, Eggs of, Basic Methods for Experi¬ 
ments on, Dr E. E. Just (Retne-w), 494 , Organisms, 
Distribution of, Lieut.-Col R. B, Seymour Sewell, 
and others, 732 ; Biological Association, Journal of 
the, Vol 24, No. 1, 1027 , Biology, Recent Advances 
in, Dr. N B. Kales, 1027 

Marmobufagm, Arenobufagin and Acetyl-rriarmobufagin, 
Acetyl content of, Dr V Doulufeu, E. Duprat and 
R Labnola, 071 

JVfarhn, Black and the Striped, W K Gregory and tj, M. 
Conrad* 555 

Marqutwan IhhocIh, III, 392 
Marriage rate in War-time, 217 
Maternal Deaths m Calcutta, 385 

Mathematical' Tables. Vol 7 The Probability Integral, 
late W F Sheppard (Remeir), 139 , Recreations and 
Essays, lato W W Rouse Ball Eleventh edition, 
revised by Dr H. S M Coxeler (Review), 444 
Mathematician, Plea for the, [I870J, 41 
Mathematics Useless, Prof. J B S. Haldane (Review), 
444 , for Actuarial Students, H Freeman 2 parts 
(Review), 059 , Higher, with Applications to Science 
and Engineering, Prof R. S, Burington and C. C 
Torrance (Review), 059 

Matter the structure of, Magnetism and, Di Kathleen 
Lonsdale, G7 ; in Bulk, Properties of, Prof N. F 
Mott (Review), 239, Motion and Electricity a 
Modem Approach to General Physics, H De Wolf 
Smyth and Prof, C W. Ufford (Review), 298 , Struc¬ 
ture of. Thermodynamics and the, A R Ubbeluhde, 
488 

Meat Packing Industry, Illness m, H. V Brinton, H. E 
Seiffert and Elizabeth S Frosiei, 419 
Mechanical Engineers, Institution of, A. Bums elected 
president of the, 346 

Mechanics . Theoretical, a Vectorial Treatment, Prof 
C J Coe (Reeww), 141 

Mechanism, Principles of, F Dyson. Third edition 
(Review), 142 

Medicago Hybrids, Interspecific Hybridization in, G. F. 
Ledmgharn, 595 

Medical Research Council, Report of the, for the yefti 
1938 1039, 015 

Melanesians and Europeans, Feet of, C. S James, 153 
Men and Ideas Essays, Graham Wallas (Review), 915 
Mercury, Gas-free, First Benedicks Effect in, as influenced 
by the Moan Temperature, Prof C. Benedicks and 
P Sederholm, 148, 000 

Mesons . Scattering of, and the Magnetic Moments of 
Proton and Neutron, Dr. W. Heitier, 29 , Largo 
Cosmic Ray Showers and, A. H. Wilson ami F. Booth, 
103 

Mesotron : obey Bose-Emstein or Fermi-Dirac Statistics ? 
Does the, P. L. Kapur, 09 ; Showers, Photographic 
Plates as Detectors of. Prof. D M, Bose and Miss 
Biva Chowdhry, 894 

Mesotrons into Electrons, Evidence for Transformation 
of. Prof. E. J. Williams and G. E, Roberts, 102 , 151 , 
Prof. E. J. Williams and G. R. Evans, 818 
Metal and its Ions in Solution, Exchange between a, 
B, V* Rollm, 711 

Metallography : Principles of, Prof. R. S Williams and 
Prof, V. O. Homer berg. Fourth edition (Review), 
000 ; Microscopical, Practical, Dr. R. H. Greaves and 
H. Wrighfcou. Third edition (.Review), 814 
Metallurgy for Engineers, E. C. RoUason (Review), 814 
Metals: Institute of, election of officers, 586; The 
Physical Examination of, B. Chalmers. Vol. 1 : 
Optical Methods (Review), 000 ; Oxidation of, and the 
Formation of Protective Filins, Prof. N. F. Mott, 

m 


Metamorphism : a Study of the Transformations of Rock- 
Masses, late Dr. A Barker. Second edition (Review), 044 
Meteor . Velocity, Determination of, from JSemth Attrac¬ 
tion, Hideo Inouye. 35 , A Notable, Pi of. C. Stdrmer, 

J 95 

Meteorite, Age of a, W C Schumb, R. D Evans and J, L. 
Hastings, 431 

Meteuldos. Microscopical Investigation of, [J870J, 235; 
Whence Come, [1H70J, 809 

Meteorological Office, Kepoit of tlie, for the year ending 
March 31, 1039, 64 , Blockade, [1870J, 118 
Meteoiology for Aviators, Dr R C Sutcliffe (Review), 
140 , in India, 182 

Methylcholanthrene, Action of, on Normal Tissue Cultures, 
W. R. Earle and C Voegtlm, 785 
Motnc Weights and Measures, [1870], 318 
Metropolitan Water Board, Thnty-third Annual Roport, 
Lt -Col E. F. W Mackenzie, 830 
Mice, Congenital Hyperglycamna in. Dr H Grtmeberg 
and Prof J B 8 Haldane, 704 
Microbiology, Modn al, Prof K L. Burdon (Review), 813 
Microscope Made Kas;y, The, A L Wells (Review), 293 ; 

Objectives, Depth of Focus of, D, G. lioadle, 1018 
Miorosoisms and 3 ransmission of Atmospheric Disturb¬ 
ances, K. Sezawa and K Kanai, 154 
Microtechnique, Elementary, H A Peacock. Second 
edition (Review), 1005 

Milk, and Nutrition, 273 ; m Schools Scheme, Resumption 
of the, 420 , The Chemistry of, Pi W L Davies. 
Second odition (Review), 057 

Millipedes, Systematica of, Rev 8 Graham Brade-Birks 
(Review), 87 

Mine Rem ue Telephone, R 0 Woods, 235 
Mmeial Resources : Prof R N Rudmoso Brown, 232, 
of the British Empire, 258 
Mines, Haulage Precaul ions in, 315 
Mistletoe, Magic and Medicine, Dr L Kunuer, 99 
Mohammedan Calendar and the First Visibility of the New 
Moon in Egypt, J H Reynolds, 751 
Moleculai Sl.ru< tore: and Raman Spectroscopy. Prof 
C K. Ingold (Review), 400 , Viscosity and, Dr H. 
Mark and K Simha, 571 

Molecules . Simple, Relationship between the Critical 
Temperatures, Boiling Points and the Parachor 
Values of, D T, Lewis, 551 , structure of, Infra-red 
Spectra and the, l)i W. H J Childs and Dr. H. A 
John, 040 

Monochromatic Image m the Speetrohoimsoope, Use of, 
M A Ellison, 154 

Montevideo, Foundation of an institute for Experimental 
Hygiene at, 908 
Moscow in Figures, 100 
Mosquitoes and Filariasis, 8 M. K Hu, 032 
Mother of Pearl Clouds observes 1 m Southern Norway 
during 1920-34, Height of. Prof 0. Stfirmor, 221 
Mound Exploration in the Tennessee Valley, U S.A., 128 
Mount Carmel, The Stone Age of Abbe H Brouil (Review) 
837 , The Fossil Human Remains from the Levalloiso- 
Moustorian, Vol 2, T D McCown and Sir Arthur 
Keith (Review), 837 

Mouse (itfwy musculue), Presence of the Sperm Middle- 
Piece in the Fertilized Egg of the, Dr. R. A. R. 
GreNHon, 425 

Mucinase and Tissue Permeability, D. McClean and 0 W. 
Hale, H07 

Murchison Range, Mineral Deposits of the, van Eeden, 
Kent, Brandt and Partridge, 193 
Murray, John, Expedition, Fishes of the, J R Norman, 978 
Museum : Exhibit, A New Kind of, B Washburn, 508 ; 

Exhibitions, War-time, 929 
Museums of Natural History, [1870], 984 
Music, Electronic, Dr. L. E. C. Hughes, 170 
Musical Pitch of Orchestras, 0. B. Modella, 396 
Myoologiea] Taxonomy, J. A. Nannfeldt; Miss E. M. 
Wakefield, 113 

Mynapoda 3, Polydeamoidea II, Fam, Leptodesmidw, 
Platyrhachid®, Oxydosmidm, Gomphudesmid®, Dr. 
Graf Attems (Review), 87 

Myxophyce®, Aspect* of the, Prof. Y. BhAradw&ja, 619 
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Nahrung und Erniihrung* Altbekanntes und Nouer- 
forsehtes vom Essen, Dr. H, Glatzel (Review), 81ft 
Nasion m the Living, Measurement of the, K P. Chatto- 
padhyay, 674 

Natal University College, Pietermaritzburg, Pi-of F. L. 

Warren appointed profeNSOi of chemistry in, 420 
National . Physical Laboratory, retirement of Dr C H. 
Deseh ; appointment of Dr C Sykes as superinten¬ 
dent of the department of Metallurgy and Metal¬ 
lurgical Chemistry, 101 ; Book Council, Report for 
1938 -39, 219 , Union of Students : London Medical 
Committee, 583 , Physical Laboratory, T Smith 
appointed superintendent of the new department of 
Light, and R S J Spilsbury superintendent of the 
Electricity department, 622 , Institute of Agricul¬ 
tural Botany, annual report of the, 1938-39, 665 , 
Collections in London or m the Countiy ?, Dr P R 
Lowe, 889 , Radium Trust and Radium Commission, 
Tenth annual reports of the, 891 , Food Policy, 
Co-ordination in, 910, Expenditure, Select Com mi tf ee 
on, Fourth Report from the, 911 , Physical Lab¬ 
oratory, Report for 1939, 967 , Character, The 
Illusion of, Hamilton Fyfo (Review), 1004 
Nation’s Food, Appointment of a scientific advisory com¬ 
mittee on tlie, 887 

Native Races and Tuberculosis, X44 , of America ; The, 
a Copious Selection of Passages for thoStudy of Social 
Anthropology from the Manuscript Notebooks of Sir 
James Geoige Frassor, arranged and edited by R A 
Dowme (Review), 242 

Natural: History, Bibliography of, Society for the, 
election of officers, 259 ; Science at Cambridge, [1870], 
360 ; Science Schools at Rugby, [1870], 398 , History 
Collect ions, The, [i870], 908 

Nature, First number of tho second volume of, [1870], 717 
Nature : m the Classics, D Caclamanos (Review), 641 , 
Parade, F W Lane (Review), 657 , Legislation and, 
[1870], 679 

Naval Architects, Institution of, award of tho premium 
of the, to A. Nioholls and of the Wakoham prize to 
A Emerson, 302 

Neanderthal Man m Central Asia, Dr A Hrdlifika, 63 
Nehenniorenrinde, Dio fimktion dor. Prof. F. Verz&r 
(Review), 404 

Nebulin and Star Clusters in tho Southern Hemisphere, 
Dr H. Shapley and J. 8 Paraskevopoulos, 596 
Nebular Rod-Shifts, Inteiprofcation of, i)r K R. Popper, 
69, 701 ; Spectra, Rod-Shifts in, and Scientific 
Practice, Prof H Dingle, 224 
Neolithic Trackway, A, Mibb C A Simpson and Mjsh 
C lifford, 153 

Neurology, Landmarks in (Review), 160 
Neurosecretory CoIIh m tho Ganglia of Lepidoptera, 
M, F. Day, 264 

Neurospora, Uonotical Investigation m, B O Dodge, 309 
Neutron, Proton and, Magnetic Moments of, Scattering of 
Mesons and the, Dr W. Heitler, 29 
Neutrons, Some Biological Applications of, arid Artificial 
Radioactivity, Dr J H. Lawrence, 125 
Newall Telescope, [1870], 274 

Newt-on’s Inverse Square Law and his use of a False 
Radius of the Earth, Tho story of, J Miller, 158 , 
Knowledge of the Radius of the Earth, 158 
New Guinea . Ethnological Reconnaissance in, J. L. 
Taylor, 500 , Skulls, Age and Sox in, W D Hambly, 
820, Jersey, Earth Tremors in, Prof W. A Lynch, 
258 , World Order : The, Whether it is Attainable, 
How it can be Attained, and what sort of World a 
World at Peace will have to be, H G Wells (Review), 
45 ; York Hospitals, Mortality in, 892 ; Zealand : 
Australia and, Electricity Supply in, 77 ; Romney 
Lamb, A Mendehan situation in the Birtheoat of the. 
Dr. F W. Dry, P R. McMahon and J. A. Sutherland, 
390 ; Forest Life of, A Century m the, Dr, E. V. 
Laing, 943 , World Planning, Brave, W. J. Blyton, 
906 

Nicotiana, Doubling the Chromosomes of, H. E. Wannke 
and A. F. Biakastee, 74 

Nigeria, Southern, Ram Forest of, Dr. P. W. Richards, 983 


Night Sky : in February, 146 ; in March, 802 ; in April, 
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RECONSTRUCTION IN EUROPE 


T?VEN in the street and strain of the war itself, 
the widespread concern as to the steps to be 
taken to ensure that our efforts are not once again 
in vain is unmistakable Only the creation of a 
new order founded on truth and justice can com¬ 
pensate for the sacrifices that have to be made, 
and the creation of such an order involves the 
co-operation tyoth of belligerents and of neutrals 
The extent to which this is evident is one of the 
most significant differences in the present temper 
of the nation in contrast with its entry into war 
in 1914. 

While, however, it is well to bear in nund our 
failure to give effect to our purpose twenty years 
ago, there are to-day advantages which we did not 
then possess. The economic distress and confus¬ 
ion into which the life of Europe had been thrown 
would have endangered any political system. The 
design of the League of Nations demanded much 
larger ideas and sympathies than those which guided 
the treaty makers at Versailles, and surrender to 
the passions of the hour placed fatal obstacles in 
the way of the success of the new system. The 
mistakes and failures of the past are ours to 
profit by in the attempt to build again on ampler 
lines. 

Nor should we write off the league of Nations 
asaeomptetefaihwe. One of the most encouraging 
features of the last two decades has indeed been 


the success of its work m certain technical fields 
such as health, (communications and transport, 
the welfare of women and children That work 
remains and continues, as does the work of its 
sister body, the International Labour Organisa¬ 
tion, and their significance will increase 

Many believe that the real weakness of the 
present League of Nations lies in the retention of 
national sovereignty. They take the view that 
no system of collective security can be effective 
unless it is part of a plan for federal government 
Essentially this point of view was foreshadowed 
by de Madariaga in 1937 in “Theory and Practice 
in International Relations”, and more fully in 
his later “The World’s Design”. De Madariaga 
insists that the nations must discard the habit of 
thinking of foreign affairs because there are only 
world affairs, and that behind any machinery, 
such as the League or a reformed league, for world 
government, there must be a sufficient body of 
world citizens endowed with the ncoessary world 
patriotism to give world statesmen their inspira¬ 
tion and guidance. 

It is on the foundation of a world community 
that de Madariaga bases his design, the building 
of world institutions suoh as a world administra¬ 
tion to govern mandated territories, a world bank, 
a work! trade commission and the utilization of 
existing international institutions, proceeding pari 
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paMu with the promotion of a sense of world 
citizenship. In the moral basis which he advocates, 
de Madariaga is arguing on similar lines to 
Curtins in his brilliant “Civitas Dei'*, and his con¬ 
tention that, by starting with certain practical 
problems, the professional interest in getting a 
problem properly solved may gradually come to 
eliminate others and substitute the disinterested, 
rational, exploratory type of mind for the acquisi¬ 
tive, the dogmatic or authoritative, will commend 
bis approach to scientific workers 

Proposals of this type would conserve what is 
most worth while and possibly gain time for 
the development of a sufficiently advanced world 
opinion for acceptance of the idea of some form of 
federal government or union. This latter idea is 
outlined in detail in C. V. Streit's ‘‘Union Now”. 
The general principle of a federal solution is 
reasonable m its fundamental premises, and many 
would be disposed to agree, at least in theory, with 
proposals to establish a federal government with 
supreme and single authority to use armed force 
against aggression by any nation or group outside 
the Federal Union, to control the use of raw 
materials in undeveloped territories now subordin¬ 
ate to its members, and to undertake the educa¬ 
tion of backward communities without racial 
discrimination. 

For some such objectives as these much support 
could bo found. The New Commonwealth, a body 
which has advocated the Creation of an inter¬ 
national police force, has been one among numerous 
factors disposing many to accept the limitations 
on national sovereignty involved in a federal or 
commonwealth solution It is in the means to 
be taken to achieve a federal union, and the exact 
extent and nature of Buch a union that differences 
of opinion arise, and the practical difficulties are 
much greater than Mr. Streit is disposed to admit 
in his facile argument for union now 

Mr. Streit advocates a union of fifteen democra¬ 
cies of the North Atlantic, including a common 
citizenship, defence force, customs system, currency 
and postal and communication system. He urges 
that such a union would be so powerful in its 
combined resources as to assure peace to its mem¬ 
bers from the start through overwhelming pre¬ 
ponderance and invulnerability. This number is 
chosen as the most practical nucleus for the 
organization of world government, and providing 
geographically, culturally, commercially, finan¬ 
cially, politically, and historically, a cohesive 
nucleus. A start with the democracies is essential, 
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because Mr. Streit proposes to base it on individual 
citizenship and not on the State itself as unit. 

From this start Mr. Streit contemplates the 
growth of the Union into universal government 
by peaceful accession to its membership and by 
oo-operation from the start with non-members 
Despite, however, the force of Mr. Streit's con¬ 
tention regarding the rich heritage of the demo¬ 
cracies in freedom and justice, we may well feel 
that he is unduly optimistic in arguing from 
American or Swiss experience as to the rate of 
progress in achieving such a federal union, and 
this view is not dispelled by his brusque treatment 
of the way in which the problems of a common 
defence foroe, currency, customs and postal sys¬ 
tems are to be solved. Apart altogether from 
such details, there are other opinions as to the 
extent of federalism which should be our imme¬ 
diate objective, and the wisdom of scrapping 
entirely the experience and organization already 
obtained in international co-oporation. 

Mr. Streit ’b plan for union is based essentially on 
community of ideas and interests. An alternative 
to this is the Continental basis, essentially as 
advocated by Briand in his proposal for a European 
Union, though here also there is some community 
of ideas. Briand's plan, which lapsed largely 
through the refusal of Great Britain to link her 
fate with that of the Continent, has been revived in 
essence in the European Federation recommended 
by Count Coudenhove-Kalergi, who visualizes the 
world as moving towards a large group system. 
The Pan-American Union being organized by the 
United States and the Soviet Union are already 
examples, and a great Mongol block in the Far 
East is possible in the future. The peoples who 
care for justice, international law and the rights 
of men must work for the organization of Europe 
on good principles and under democratic influences, 
or that organization will be done by other hands. 

A European federation might be easier to secure 
than the union advocated by Mr. Streit, and involve 
less risk in attaining it. The attitude of Great 
Britain will be as decisive a factor in achieving the 
United States of Europe as the attitude of the 
United States of America would be in the establish¬ 
ment of the Union of Mr. Street's plan. What is 
most important, however, at the moment is not 
the choice between one plan and another, but the 
careful and impartial examination of the problems 
which have to be faced by any system of union, 
whatever the powers it bestows on the Federal 
Government. 
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A main argument for Mr. Strait’s plan is that 
the peoples embraced in his Union are all with long 
experience of Parliamentary government, and that 
their economic strength and command of essential 
materials would be able to assure peace Count 
Coudenhove-Kalergi contends that this in itself 
would be a provocation to the non-democratic 
powers and would facilitate Germany’s dream of 
creating a federation in Central and Eastern 
Europe in which she would play the part Prussia 
played in Bismarck’s German federation. His 
plan would offer Germany and Italy a place in the 
federated Europe, and while their claims to 
domination would be resisted, the whole of Europe 
and a great part of Africa would be their living 
space 

Unquestionably a Europe organized on a basis 
of close co-operation between the several States 
would provide peaceful and constructive oppor¬ 
tunities for the varied elements in Germany 
Co-operation between such a federation and the 
Pan-American Union could soaroely fail to secure 
the peace of the world. 

A major difficulty will, of course, be the safe¬ 
guards to be provided against a repetition of 
aggression. It is for this reason that we must 
think of the settlement after the present war not 
simply in terms of ideals or of military or political 
force, but as an essentially practical problem— 
that of utilizing to the maximum the enduring 
moral and constructive foroes which already exist 
and applying them to the changing conditions as 
well as supporting them with adequate combina¬ 
tions of force. This factor alone should render us 
chary of discarding too readily the League of 
Nations, and should induce us to examine rather 
more carefully than Mr. Streit has done the causes 
of its failure or impotency. 

Mr. Strait’s examination of the League is some¬ 
what warped by preconceived ideas. The League 
and a federal system are not, as he assumes, 
necessarily opposed ideas. The League Covenant, 
for example, lays heavy limitations on national 
sovereignty, and under it the way is open for 
gradual and successive further surrenders of 
national sovereignty until an effective federal 
scheme is built up. There is at least reason 
for legitimate doubt whether, if the League has 
failed because its member States were unwilling 
to observe its more moderate limitations in their 
national sovereignty, there is any real prospect 
at the present time of their entering a federal 
system which involves an immediate and much 


more drastic surrender of the essentials of national 
sovereignty. 

Granted that the federal idea probably offers the 
best ultimate prospect of achieving a lasting peace, 
the practical question is rather the steps by whioh 
we are to advance to that position, more especially 
when we take into acoount that the evolution of 
the British Commonwealth, for example, so far as 
the Dominions are concerned, is away from any 
kind of union In such circumstances, it is impera¬ 
tive to build on any solid foundation that lies to 
hand. 

Reference has already been made to experience 
and directions in which the work of the League of 
Nations and of the International Labour Organisa¬ 
tion offers hope of further advance or suooess, and 
the studies or work on population questions, 
including migration, and on nutrition are of special 
promise in this respect. Beyond this we have in 
being to-day, in the Supreme Council and the 
Allied High Command, a standing organ of govern¬ 
ment with a powerful influence over two distinct 
Sovereign States, and a combination of armed 
forces under unified control. If these arrange¬ 
ments were kept functioning after the war, a 
nucleus would be provided on whioh an inter¬ 
national body could be built. 

If a way forward to increasingly close combina¬ 
tion of European nations is at least possible, the 
forms of organization which the war iB compelling 
us to adopt for negative purposes could equally be 
turned to the positive purpose of developing world 
resources by finding a beneficent outlet for the 
constructive energies of all peoples. Much pro¬ 
gress has been made in establishing successful 
international commodity schemes, whioh form 
instruments of orderly development and are also 
powerful economic weapons. Steel, tin, zinc, 
aluminium, rubber, sugar, meat and other vital 
products are already under some form of inter¬ 
national control. The technique of operating such 
controls is rapidly improving, and consumer 
interests are being increasingly brought to bear on 
their operation. This process would be assisted by 
the creation of an international supervisory body 
such as a Cartel Commission of the League of 
Nations, with strong personnel and powers to 
ensure publicity. 

It is difficult to over-estimate the possibilities 
of such schemes. They have given the world an 
instrument for the scientific adjustment of ex¬ 
panding production to expanding consumption, 
thus reducing the chances of further acute world 
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depression**, with their shocks to the stabilizing 
factors in international relations. The establish¬ 
ment of wind-breaks against economic blizzards 
of the severity of those of the period of 1929-32 is 
essential for peaceful and orderly political develop¬ 
ment. 

Moreover, world economic organization appears 
to be approaching the point when international 
finance and trade can be greatly assisted by the 
concerted use of new methods Internationally 
organized marketing, supported by international 
public works, might now be able to give for the 
first time a peaceful and lasting outlet for the 
world's energy comparable in scale with that which 
war supplied in the past Already, impartial and 
scientific studies of such problems, often under 
the a*gis of the League of Nations, have provided 
a basis for cash and price insurance schemes for 
the world's farmers, measures of conservation for 
soil, water, fauna and flora, education and health 
services and modem systems of taxation in back¬ 
ward countries, on a scale impossible even a few 
years ago. Here may lie a channel the further 
scientific exploration of which might provide a 
solution of the problems of colonies and raw 
materials 

The fact that in many fields the basis for 
a scientific attack on outstanding problems has 
already been provided is at least encouraging, and 
the possibilities of advance are greater than a 
quarter of a century ago, even if many difficulties 
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remain. That the problems of reconstruction are 
already being discussed is a further hopeful sign, 
and evidence that the mistake of postponing until 
after victory in war the thought and study con¬ 
cerning the needs and structure of a new Europe 
will not be repeated Preparation for the tasks of 
peace cannot be left until they suddenly and 
urgently arise, to be dealt with in an atmosphere 
of bitterness, weariness and economic chaos. 

There is much to be said for the immediate 
appointment of a body of able and far-sighted 
men, chosen irrespective of party attachment, to 
begin at once the study of this most vital 
problem In that study the co-operation of 
neutral countries should already be possible, and 
the way should be open for German co-operation 
immediately the present tyrannical leadership of 
that country has been replaoed. 

The contribution of scientific workers will be 
essential in the investigation of many of the 
problems of reconstruction which must be solved 
if we are to build a new Europe The scientific 
spirit must be an effective influence if an impartial 
solution is to be obtained undisturbed by prejudice 
or vested interests ; and scientific workers no less 
than other members of the community have 
their part to play in seeing that the problems of 
peace are approached now in a magnanimous and 
serious spirit, with the courage, vision and reso¬ 
lution which are essential if a new order in Europe 
is to pass from a dream into reality. 


ISLAM’S CONTRIBUTIONS TO SCIENCE 


La science arabe et son rdle dans revolution 
scientifique mondiale 

Par Aldo Mieli Avec quelques additions de Henri - 
Paul-Joseph Renaud, Max Meyerhof, Julius Ruska 
Pp. xix+388. (Leiden . K. J Brill, Ltd., 1939.) 
12.50 guilders. 

I T is only within the last half*eentury that 
systematic investigations have been made 
into the part played by Islam in the development 
of science. Earlier estimates of its importance were 
mainly conjectural and thus variable, religious 
prejudice tending to depreciationjemd the principle 
omne ignotum pro magnifico to exaggeration One 
of the first serious attempts to set the inquiry upon 
a proper basis, by direct reference to original 
sources, was made by M. P. E. Berthelot, who in 


1893 published the Arabic text of oertain Muslim 
alchemical treatises in his “Chimie au Moyen Age”. 
Other very valuable pioneer work was carried out 
by E. Wiedemann (on Arabic chemistry and 
physics), M. Steinschnoider (mainly bibliograph¬ 
ical), H, Suter (on Muslim mathematicians), E. G. 
Browne, L. Leclerc and L» Choulant (medicine), 
and M. J. de Goeje (geography) Mote recently, 
Muslim chemistry and mineralogy have been 
closely studied by J. Ruska, H. E, Stapleton and 
P. Kraus ; medicine (particularly ophthalmology) 
by M. Meyerhof; mathematics by Salih Zaki of 
Istanbul, and Muslim philosophic thought in 
general by Baron Carta de Vaux and De Lacy 
O'Leary. This list, though representative, includes 
only a small fraction of the large band of scholars 
to whom the publication of very numerous Arabic 
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texts—with translations, commentaries, glossaries, 
notes, and all the other impedimenta of learning— 
is due. Complementing these labours, and indeed 
often their condition precedent, are such monu¬ 
mental works of reference as the “Encyclopedia 
of Mam” (now successfully completed), C. Brookel- 
mann’s “Geschichte der arabisohen Litteratur”, 
and G. Barton’s “Introduction to the History of 
Science”. 

Sufficient data have therefore been amassed to 
make a general estimate of Muslim science both 
possible and desirable ; and M. Aldo Mieli has now 
provided us with it in the work under notice. 
M. Mieli, as permanent secretary of the Inter¬ 
national Academy of the History of Sciences, and 
himself an erudite historian of science, was in a 
situation peculiarly favourable to the composition 
of such a work of synthesis Enjoying the personal 
friendship of the leading investigators (some of 
whom, namely Adnan, Brunet, Meyerhof, Renaud 
and Ruska, read the proofs), and editing Archeion 
—one of the principal journals devoted to the 
history of science—he could be sure that nothing 
of first importance escaped him, while errors would 
almost certainly be detected But though M Mieli 
was thus fortunately placed for his venture, and 
though he makes generous acknowledgments to 
his helpers, it is clear that the main credit for an 
excellent book is his alone. His material is admir¬ 
ably arranged, his style is clear and pleasant, and 
the book is well annotated, documented and in¬ 
dexed. It may be read without difficulty by those 
with a merely general interest in the development 
of science during an obscure period, but provides 
also a remarkably useful r6sum£ for the specialist. 
The bibliographies, though not claiming to be 
exhaustive, include references to the chief author¬ 
ities, and are supplemented by lists of various 
important texts still unpublished . an invitation 
to scholars which will attract new recruits while 
spurring on the veterans to further efforts 

In the introduction to his book, M. Mieli points 
cmt that Arabic science forms the connecting link 
between the natural philosophy and technology of 
antiquity and the scientific knowledge of modem 
times. To exhibit his subject in the proper setting, 
therefore, he begins with a short but skilful survey 
of Indian, Egyptian and Greek science. Even in 
h» self-imposed brevity, he finds space for a dig 
at the philologists who attempt to interpret classical 
scientific or technical terms without a knowledge of 
the science or art concerned. He reminds us of the 
familiar conception of triremes as ships propelled 
by three superimposed banks of rowers, and says 
that while this conception is impeccable from the 
pbikdogfo point of view, “un ptcheur quelconque 
de vbs eQies attr&it pourtant pu rire au nest de 
moMfaror le phitofogue quiauraft vouha hii affirmer 


que de tela navires, si mdme ils avaient €tk con- 
struits, aur&ient pu naviguer”. In point of fact, 
as was shown by Lefebvre de Nofcttes in 1035, 
the three sets of rowers in a trireme were disposed 
horizontally, not vertically. 

M. Mieli then proceeds to describe the rise and 
development of Islam, devoting Special attention 
to the tenets of the Ismft'ilite sect, which had so 
great an influence upon the later character of 
Muslim scientific philosophy. The celebrated 
encyclopedia of the Ikhwftn al-Saf& (Brethren of 
Purity), for example, is permeated by Ism&'ilite 
doctrine, while according to Kraus the works 
ascribed to J&bir ibn Hayyan were also products 
of the same sect In the body of the book, the 
author treats his subject partly by period, partly by 
the particular branches of soience, and partly under 
the names of distinguished individual savants such 
as Al-BTrfinl, Al-R&zT and Maimonides. This 
method allows considerable flexibility and increases 
the ease with which the book may be read. In less 
adept hands, it might have led to a staooato 
scrappiness, but in fact its results here have been 
very satisfactory 

After dealing with Muslim soienoe at its zenith, 
M. Mieli describes the process, or rather processes, 
by which it was transmitted to the West. There 
were at first sporadic and often somewhat curious 
infiltrations, as for example when the merchant- 
turned-doctor Constantine the African emigrated 
from Carthage to Salerno, became a Christian, and 
inoculated the Salernitan School with a passion 
for Muslim medicine (eleventh century). More 
ample contacts between Islam and Latin Christian¬ 
ity were made in Sicily, in Moorish Spain, and 
through the medium of the Crusades. Countless 
translations were made, and countless European 
students sat at the feet of Muslim teachers, so that 
in a surprisingly short space of time the Arabic 
version of Greek science, together with the large 
contributions to knowledge made by the Muslims 
themselves, became immediately and universally 
available. By a strange coincidence, the trans¬ 
mission once made, Muslim civilization and 
science alike evolved rapidly to an irremediable 
decadence. 

The remaining portions of the book deal with 
bibliographies, with oertain Arabic scientists and 
writers posterior to the thirteenth century, and 
with the constitution and aims of the International 
Academy of the History of Sciences. The index 
of names is divided into three pacts ; (I) persona 
who lived before the Hegira, (2) persons living 
between the Hegira and the end of the twelfth 
century, and (3) persons living in the Christian 
West, since the fourteenth century. The last part 
includes the names of modem authorities. 

E. J. Holmtabd. 
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A DEFENCE OF VITALISM 


Vitalism: Its History and Validity 
By Dr. L. Richmond Wheeler. Pp, xii-4- 276. 
(London : H. F. and G. Witherby, Ltd., 1939.) 
15a. net 

Tkyf ANY reodera of Radi’s “History of Biological 
Theories” and Woodger's “Biological Prin¬ 
ciples” must have been left with the feeling that 
biological theories are quite incoherent and bio¬ 
logical principles non-existent. Dr. Wheeler has 
set himself to correct the impression left by such 
excessively impartial discussions. His book is a 
history of vitalistic theories and a defence of this 
point of view. It is a praiseworthy but incom¬ 
plete attempt to do something extremely difficult. 
To complete the task satisfactorily would mean a 
complete history and criticism of the development 
of scientific thought and its varying background. 
As vitalism has been an attempt to supplement 
or set aside the traditional categories of physical 
science, these have to be examined first. The task 
is not made easier by the way that vitalise and 
mechanists in their age-long contest have repeatedly 
shifted their ground and changed their weapons. 
If there is a clear and permanent difference between 
the antagonists, it may be one of temperament as 
much ab anything else. The mechanist is the kind 
of person who feels that everything important is 
known already, in principle at least, and that only 
minor details remain to be discovered. The vitalist 
feels that existing knowledge is only of minor details, 
and everything of importance is undiscovered. 

The author’s brief treatment of the seventeenth 
and eighteenth centuries is scarcely adequate 
for the period when the foundations of modem 
scientific and philosophical thought were being 
laid. In those dayB, too, the division of opinion 
was better defined. The vitahsts really believed 
in 'vital forces' The mechanists really believed 
in the all-sufficiency of Newtonian mechanics. 
In fart, Hobbes believed it when the science 
of mechanics was scarcely more than a hope 
and an aspiration In the nineteenth century 
the controversy became more confused. The 
mechanists could not rely on mechanics only but 
had to add chemistry to their list, regardless of 
the fact that chemistry was an autonomous science 
owing very little to physical theory and called 
mechanical only by courtesy. The vitalists on 
the other side began to fight shy of vital forces and 
call them by other names. 

In the present century the wholesale recon¬ 
struction of physical theory has made further 
complications. Dr. Wheeler says (p. 172):“Vitalism 


and mechanism are the only two types of theoretioal 
biology yet devised and both involve the analogy 
of a humanly constructed machine. Vitalism 
allows for a mechanic. Mechanism forgets that a 
mechanic is essential . This is true enough 

of the traditional controversy and is still true of 
some of the controversialists, but not of all. If it 
is true, does it not condemn both sides ? The 
analogy of a humanly constructed machine is, to 
put it mildly, a dangerous one and may be entirely 
wrong. There have not been lacking thinkers who 
pointed this out and for various reasons refused 
to take either side. Dr. Wheeler is scarcely fair 
to these ‘cross-benchers’, and tries to count them 
in on his side. For example, he soaroely considers 
the positivists at all Mach is just mentioned in 
passing os an anti-mechanist. It is true that 
positivists deny any absolute truth to mechanical 
theories, but they are admitted to a secondary sort 
of truth as “conceptual shorthand" or “convenient 
fictions” if they help to predict observable facts. 
But vitalist theories would be utterly condemned 
as metaphysical and of no heuristic value. Positiv¬ 
ism, however seriously mistaken, is an interesting 
and influential type of theory that should not be 
ignored. J. 8 Haldane, too, is treated as a vitalist, 
though he always said he was not. His contention 
was not quite the usual one, that biology is an 
autonomous science with its own concepts and 
methods distinct from those of physics, but that 
the special concepts of biology are really prior to 
those traditionally used in physios and are really 
applicable to physios. If physicists have not used 
them, so much the worse for physios. 

Dr. Wheeler sums up his discussion with a list 
of fourteen arguments in favour of vitalism—all 
those used by Driesoh and several others. What 
is unsatisfactory about them is that they are 
all negative. They are designed to show that 
mechanism is not able to solve all problems and 
provide an all-Bufficient philosophy. The mechan¬ 
ist might reply that he never said it did ; he only 
claims that it suffices to supply all the useful 
information that has been or is likely to be obtained. 
There is no answer to this retort unless the vitalist 
can point to something positive cm his aide. 
Driesoh’s attempt was not a success because he 
hesitated between the old 'vital force’ theory and 
the view that living organisms have minds, though 
perhaps very little ones, Neither view is neces¬ 
sarily absurd, nor if carefully interpreted need it 
contradict established facts or physical principles; 
but it is of no value unless it is consistently main¬ 
tained, and applied in detail to specific eases- 
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The vitalises demand for biology to use its own 
special methods and oonoepts can be readily 
granted, provided he can tell us what they are. 
A purely physical science like meteorology does 
this very thing. To-morrow's weather might be 
predicted by calculation using the general laws of 
thermodynamics and the kinetic theory of gases ; 
but actually it is done by using purely ad hoc 
meteorological concepts and methods. If these 
concepts can be shown to be derived from the 
general theory of physics, so much the bettor ; 
but if not, that is not a fatal defect. Similarly, if 
one wants to know the density of lead, the viscosity 
of glycerin or the structural formula of cane sugar, 
one does not find the values by calculation from the 
theory of atomic structure. Even if this were 
possible, it would take too long and give very 
inaccurate results. It may be suspected that 


results would only be forthcoming at all when the 
answer was known beforehand. The function of 
the general theory is merely to show that what has 
been accurately determined empirically is roughly 
the kind of thing that might be expected. In 
biology every investigator uses ad hoc oonoepts 
and methods while he is investigating, but as the 
concepts are difficult to define he may forget about 
them when he is arguing For this reason, the 
Gestalt school of psychologists have done very 
valuable work in producing special oonoepts that 
are sufficiently well defined, can be applied to 
specific cases, and act as guides to experimental 
investigation. If as Kohler maintains, Gestalt 
principles are equally applicable to physics, that 
is a point in favour of Haldane’s view. Dr. 
Wheeler probably agrees to all this, but he is not 
very explicit about it A D. Ritchie, 


A USE FOR EVERY CHEMICAL 


Uses and Applications of Chemicals and 
Related Materials 

A Guide to the Current Industrial Uses, Potential 
Applications and Sales Possibilities of 5107 Pro¬ 
ducts. Compiled and edited by Thomas C Gregory. 
Pp. vi+ 065. (New York : Reinhold Publishing 
Corporation ; London Chapman and Hall, Ltd , 
1939.) 60s. net. 

T HIS is a book for whioh many of us have 
been waiting. Whilst to the more academic 
among chemists individual chemioal substances 
are mainly of interest on account of their properties, 
the elucidation of the finer points in their structure 
or for use in chemical reactions, there is also a large 
corps of chemists who, aided by engineers, tech¬ 
nicians, physiologists and others, are engaged in 
finding a useful application of as many of them as 
possible to the better service of humanity. 

The last decade has been outstanding in regard 
to the discovery that all sorts of what may be 
described as laboratory curiosities can be made to 
serve useful ends. Practical work of this nature 
requires a peculiar aptitude whioh is more common 
in the United States than in Britain. There also 
the willingness of the manufacturer to try some¬ 
thing new, because it is new, encourages such 
developments. The point has often been empha¬ 
sised in the columns of Nature ; perhaps its 
reiteration at 1 time when war emergencies 
Are promoting invention will serve a useful 
purpose. 

As the sub-title indicates, the book lists in 
alphabetical sequence a large number of substances 


whioh can bo classed as chemicals, including 
a high proportion of synthetic organio materials. 
Against each substance is listed its uses, set out 
under industries again arranged in alphabetical 
order. 

For some substances the uses are already 
numerous ; with othors they are limited. It be¬ 
comes possible very quickly to see whether a use 
has been found for a particular substance and for 
what kind of purpose. Thus, turning over the 
pages at random, ethyltriphosphoKflum bromide 
may be used as an agent for moth-proofing furs, 
feathers and the like as well as textiles. 

Montan wax has twenty-seven uses in such 
diverse industries as electrioal, food, ink, leather, 
metallurgy, paint, paper, perfumery, rubber, 
textile, etc., all of which are set out succinctly. 

Again, orthodichlorobenzene has been applied 
in freeing hydrochloric acid from arsenic, as an 
intermediate in making dyestuffs, as a oleansing 
and polishing agent for brass and as a solvent in 
all four very varied purposes. 

The collection of the material was begun in 
1922 by the late Ismar Ginsburg and was continued 
and expanded sinoe 1933 by Thomas G. Gregory. 
Most of the data have been published in the Oil> 
Paint and Drug Seporter regularly since 1922, 
where supplementary surveys covering additional 
products and new uses will oontinue to appear. 

The practical value of the book need not be 
further stressed; the only criticism from the 
point of view of the British reader is the high 
cost* which will restrict its circulation here. 

, & F. A. 



8 


NATURE 


Jan. 6, 1940, vol. t45 


MATHEMATICAL METHODS IN ECONOMICS 


£conomie thioriquc et statistique iconomiquc 
(1) Th6orie math^raatiqu© de la valeur en regime 
de libre concurrence Par J. R Hicks Pp 56. 
18 francs (2) Lcs fondements math&natiques de 
la stabilisation du mouvement des affaires. Par 
Prof. J. Tinbergen. Pp. 114, 30 francs (Actual¬ 
ity scientifiquos et industriellos, 580 et 632.) 
(Paris • Hermann et Cie, 1937-38 ) 

I N the classical economics of Marshall, it was 
assumed that a consumer spends his income 
so as to obtain the maximum possible ‘utility', 
and it was deduced that the prices of commodities 
must be proportional to their marginal utilities. 
The weak point of this is that no one knows exactly 
what this utility is, and still less how it can be 
measured. Modern mathematical economists, in 
particular E. Slutsky, J. R Hicks, R. G. D. Allen, 
have, by developing Edgeworth's ‘indifference 
curve' and Pareto's 'scale of preference', succeeded 
in constructing a theory of value on a new and 
much sounder basis. All that is assumed is that 
the consumer knows, of the various sets of goods 
purchasable for a given sum, which he likes best, 
which second best, and so on. It is amazing how 
this apparently inadequate postulate is adapted 
to mathematical treatment, including the use of 
the differential calculus to determine the maximum 
satisfaction obtainable with a limited amount to 
spend. 

Consider any set of numbers the order of magni¬ 
tude of which indicates a consumer's order of 
preference without any pretence of measuring its 
magnitude. These form a function of u. The 
most general ‘index of preference' is an arbitrary 
function of The marginal utility is also 
arbitrary, but the ratio of two marginal utilities 
has a definite value, as the arbitrary factor cancels 
out. This ratio is called the marginal rate of 
substitution, and is fundamental m the new theory 
All the old work involving marginal utility can be 
employed, provided that the conclusions do not 
involve the arbitrary function. 

One of the most important results is Slutsky's 
‘fundamental equation of the theory of value’, 
which can be interpreted in terms of Marshall’s 
elasticities Further developments include the 
general equilibrium of exchange and of production ; 
but it is not necessary to describe these in detail, 
as the novelty of the work lies in its premises 
rather than in its conclusions. Prof, Hicks’s tract 
is written for those with considerable mathe¬ 
matical attainments; a comparatively non- 
mathematic&l account, with extensions to a much 
wider field, will be found in his “Value and Capital”. 


We now come to a more difficult branch of 
mathematical economios, dealing with the case 
when there is a time-lag between cause and effect 
As a first approximation, Prof. Tinbergen makes 
a number of simplifying assumptions, such as that 
sales, profits and investments depend, not on the 
actual prices, wages and interest, but only on their 
mean values. Thus, in this ‘macrodynamic 
approximation’, production and prices are treated 
as a whole ; the variables are really index-numbers. 
Moreover, certain phenomena which are con¬ 
sidered of minor importance, suoh as the excess 
of imports over exports, are entirely ignored He 
now sets up a large number of equations, based 
partly on general economio ideas and partly on a 
careful statistical analysis of conditions in the 
United States (1919-1932). For example, one 
equation asserts that the mean price is propor¬ 
tional to the mean amount of sales nine months 
before, another that the rate of bank interest 
depends on the balance six months before. 

In their general forms these equations are 
difficult to handle, but if we consider only vari¬ 
ations from an equilibrium level, we get, with 
further approximation, a system of linear finite 
difference equations with constant coefficients, 
which are easy to solve. The solutions may be 
used for two purposes. First, they show how the 
conditions at a given period can be calculated from 
a knowledge of those at an earlier period. This is 
tested by a series of graphs, and the agreement 
between the calculated and observed results is 
much closer than might have been expected, in 
view of the extensive approximations made in the 
course of the work. Secondly, they show how the 
general nature of the solution depends on the 
values of the coefficients, and so how the magnitude 
of economic fluctuations can be diminished by 
Government action. Specific recommendations 
are drawn up for the consideration of the United 
States Government. 

Lack of spaoe compels us to pass over many 
extensions and applications of the author's 
method, such os the effect of external pertur¬ 
bations, of speculation, and of fixing salaries or 
prices. He gives a great deal of matter the 
importance of which may not be generally realized 
until it is available in a more extended form. But 
what seems most valuable is not so much any 
detail of the work as the general spirit. Physics 
and other sciences have made* great progress 
because of the constant interaction between 
observation and theory, and it is likely that this 
method will prove equally fruitful in economies. 

H. T. H. PlAQGtO. 
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SCIENTIFIC CENTENARIES IN 1940 

By Eng.-Capt. Edgab C. Smith, 03.E., R.N. 


I N looking back once again for the names of men 
who were bom or who died, one, two, three 
or more centuries ago, to whom the world is 
indebted for some discovery, or contribution of 
note to the progress of modem science, the first 
name which stands out clearly is that of William 
Gilbert, the physician of Elizabethan day*. He 
was born m 1540 When sixty years of age he 
published his famous book “De Magnete, mag- 
netisque corporibus et de magno magnete tellure” 
This was the first great work on physical science 
published in England. A century or so after Gilbert 
died, Dryden wrote the lines 

‘‘Gilbert shall live till loadstones cease to draw 
Or British fleets the boundless ocean awe.” 

Gilbert was bom at Colchester towards the end 
of the reign of Henry VIII. At the age of twenty 
he graduated from St. John’s College, Cambridge 
He afterwards spent some years in travel and 
study on the Continent and in 1569 obtained the 
degree of M D. Four years later he settled 
in practice in London and ultimately became 
physician to Queen Elizabeth. His home was in St. 
Peter’s Hill, and one of his haunts was the College 
of Physicians, then housed in Linacre s house 
in Knight-Rider Street not far from St Paul’s. 
He rose to be president of the College ; and to it 
he bequeathed his books, globes and apparatus, 
but these were all destroyed in the Great Fire 
of 1666. He died at Colchester on November 30, 
1603, and was buried in Holy Trinity Church, in 
which a monument was erected by his brothers. 

Gilbert’s experiments in magnetism and elec¬ 
tricity mark an epoch in science in Great Britain 
They were fully appreciated by some of bis con¬ 
temporaries and Galileo, in one of his “Dialogues”, 
makes the imaginary Salviati say of the “De 
Magnete” : “I highly praise, admire and envy 
this author for having formed such a stupendous 
conception on a matter which has been treated by 
many sublime intellects, but solved by none. . . . 
I do not doubt that in due course of time this 
new science will be perfected by new observations 
and by true and cogent demonstrations. But the 
glory of the first inventor will not be diminished 
thereby. . . ” 

Another celebrated man of science who was 
bom in 1640, and who died in 1603, was the 
French algebraist Franflois Vifete, commonly 
known as Vieta. Born at Fontenay-le-Comte, 
Vendee, be was educated for the law and for some 


time practised at the bar in Paris. When forty 
years of age he was given the post of master of 
requests, attached to the Parliament of Paris, and 
from that time he gave up his leisure to mathe¬ 
matics. Of the three books printed during his life¬ 
time—for private circulation—the first was his 
“In Artem Analyticam Isagoge” (1591); this is 
the earliest work on symbolic algebra. In his 
article on Vieta, in the old “Penny Encyclopaedia”, 
the mathematician Augustus de Morgan wrote : 
“If a Persian or Hindu, instructed in the modem 
European algebra, were to ask ‘Who of all the 
individual men made the step which most distinctly 
marks the separation of the science which you now 
return to us from that which we delivered to you 
by the hands of Mahommed ben Musa v the 
answer must be Vieta ” 

Among the French mathematicians bom a 
century after Vieta were Jacques Ozanam (1640- 
1717) and PhilUppo de Lahire (1640-1718). The 
former wrote nearly twenty books, but he is 
remembered to-day for his four volumes of 
“Recreations Mathematiques et Physiques”, The 
youngest son in a well-to-do family, Ozanam was 
intended for the Church. This prospect, however, 
had no appeal for him, and he became a teacher 
of mathematics at Lyons. He there appears to 
have developed a passion for gaming, but some 
time afterwards he removed to Paris and devoted 
himself entirely to mathematics and was elected 
to the Royal Academy of Sciences. It is said that 
when religious matters were being disoussed he 
remarked “that it was the business of the doctors 
of the Sorbonne to dispute, of the Pope to decide, 
and of a mathematician to go to heaven on a 
straight line”. His contemporary Lahire was the 
son of a court painter and it was hoped he would 
become one, but geometry proved too strong an 
attraction In his thirties he began observing at 
the newly erected Paris Observatory where Cassini 
was similarly employed. By the Minister Colbert 
he was appointed to assist Picard in geodetical 
work for the chart of France. He wrote a variety 
of works and from 1690 onwards held a professor, 
ship in the famous College de France. 

The year 1640 also saw the birth of Dr, Robert 
Plot (1640-96), author of natural histories of 
Oxfordshire and Staffordshire, a secretary of the 
Royal Society and the editor of vola. 143-166 of the 
Philosophical Transactions. When Elias Ashmole 
established the first University chemical laboratory 
at Oxford, it was placed under Plot’s charge. 
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The bicentenaries which occur this year recall, 
among others, the names of two authors conoerned 
with those indispensable works—encyclopaedias. 
In May 1740 Ephraim Chambers died and was 
buried in the cloisters of Westminster Abbey. As 
a youth he had come to Ixmdon from Westmor¬ 
land to learn globe-making at the hands of Senex. 
From globe-making he turned to writing and, 
conceiving the plan for a dictionary of science, 
took chambers in Gray’s Inn and there in 1728 
produced his “Cyclopaedia* or . . Dictionary 

of Arts and Sciences”. It immediately won a 
reputation for him and he was elected F.R.S. 
Several editions of his work appeared and it 
formed the basis of the Cyclopaedia of Dr. Abraham 
Rees (1745-1823). In between the publication of 
the encyclopaedias of Chambers and Rees came 
that of the “Encyclopaedia Britannica” (1771), 
projected, printed and published by the public- 
spirited Edinburgh printer and naturalist William 
Smellie, who was born the year Chambers died. 

The record of scientists, inventors and pioneers 
bom in 1740 includes the names of Henry Cort 
(1740-1800), whose patents of January 17, 1783, 
and February 13, 1784, for the production of 
wrought iron plates, bars and rods form a milestone 
4n the history of our iron industry; of Joseph 
Michel Montgolfier (1740-1810), who with his 
brother Jacques Etienne Montgolfier (1745-90) 
made the pioneering experiments with balloons ; 
of the astronomers Thomas Bugge (1740-1815) of 
Copenhagen, Jacques Andre Mallet (1740-90) of 
Geneva, Andre Jean Lexell (1740-84) of Sweden 
and St. Petersburg, and of the famous geologist, 
physicist and mountaineer, Horaoe B6n6dict de 
Saussure (1740-99) Like Mallet, de Saussure long 
held a chair in the University of Geneva, but it was 
his travels, his observations of rooks and his climb¬ 
ing expeditions which contributed most to his 
renown. His excursions culminated during the 
years 1787-89 with the ascent of Mont Blanc, a stay 
for thirteen days on the Col du Gdant, and a tour of 
Monte Rosa. Mont Blanc, it may be added, was 
first climbed in 1786 by the hunter Jacques Balmat 
and Dr. Paccard. 

Some of the eminent men of science who died 
in 1840 were referred to at the anniversary meeting 
of the Royal Society of that year. Among these 
was the French mathematician Simeon Denis 
Poisson (1781-1840); the German anatomist and 
naturalist Johann Friedrich Blumenbach (1752- 
1840) and the German astronomer Heinrich Wil¬ 
helm Matthias (fibers (1758-1840). (fibers and 
Blumenbach when they died had passed the 
allotted span of life, but Poisson, apparently by 
his unceasing labour and his neglect of exercise 
and healthy recreation, bad shortened his life* 
From a boy upwards he had been a prodigious 
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worker. He was a younger contemporary of 
Lagrange, Laplace, Fourier, Monge, Prony and 
other members of the brilliant group of scientists 
in Paris during Napoleonic and post-Revolutionary 
times. He occupied positions at the iSoole Poly¬ 
technique, the College de France, and the Bureau 
des Longitudes. “If be was inferior to Fourier 
or to Fresnel,” said an obituary in the Alhmcenm, 

‘ 'in the largeness and pregnancy of his philosophical 
views, he was incomparably superior to them in 
mathematical power ■ if some of his contemporaries 
rivalled or surpassed him in particular depart¬ 
ments of his own favourite studies, he has left 
no one to equal him, either in France or in Europe 
at large, in the extent, variety, and intrinsic value 
of his labours”. 

Five others who died in 1840 were Joseph 
Johann von Littrow (1781-1840), the Bohemian 
astronomer who from 1821 was director of the 
Vienna Observatory ; Andr4 Jean Franoois Marie 
Brochant de Viiliers (1772-1840), who with Elie 
de Beaumont and Dufrenoy made a geological 
map of France ; Nicolas Aylmer Vigors (1787- 
1840), the Irish M.P. who was a founder and the 
first secretary of the Zoological Society; Sir 
Anthony Carlisle (1768-1840), the surgeon who 
with William Nicholson on May 2, 1800, decom¬ 
posed water with the aid of the first voltaic pile 
made in England, and Sir Robert Seppings 
(1768-1840), an eminent naval constructor in the 
days of our ‘wooden walls’. 

Seppings was a shipwright apprentice in 1782, 
master-shipwright at Plymouth in 1800, and at 
Chatham in 1804, and in 1813 was appointed 
surveyor to the Navy, a post he held until 1832, 
He introduced a form of keel blocks for dry docks 
which enabled ships to be dealt with rapidly, and 
a system of diagonal trussing for ships which was 
extensively used. In 1818 he was awarded the 
Copley Medal of the Royal Society for his com¬ 
munications on warship construction. He died at 
Taunton on April 25,1840, and his monument is in 
St. Mary’s Church. 

Of men of ecienoe bom a century ago in Germany 
one of the most notable was Ernst Abbe (1840- 
1905) whose optical investigations, combined with 
the work of the instrument-maker Carl Zeiss 
(1816-88) and the glass-maker Otto Schott, made 
“Jena glass” famous the world over and Zeiss 
instruments the standard of excellence, Abbe was 
a professor in the University of Jena at the age 
of twenty-six he became associated with Zeiss. 
After Zeiss’s death he was responsible for the 
business, which he formed into a sort of trust called 
the Carl Zeiss Stiftung. Speaking at the Optica] 
Convention of 1905, shortly after Abbe’s death, 
Glazebrook said that “Abbe’s work in Jena is 
perhaps the most striking illustration of the way 
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in which progress depends on the co-operation of 
soience and experience 1 ’. Another German 
physicist bom in 1840 was Friedrich Kohlrausch 
(1840-1010)* the successor of Helmholtz and the 
predecessor of Warburg, - as president of the 
Reichsanstalt at Charlottenburg. In France 1840 
saw the birth of Emile Duolaux (1840-1904), an 
early assistant to Pasteur, who after his master’s 
death became director of the Pasteur Institute. 

Sweden has long been famous for its chemists 
and metallurgists, and among the former aro Lars 
Fredrik Nilson (1840-99) and Per Theodor Cleve 
(1840-1905). Both studied at Uppsala, both held 
chairs there and at Stockholm and both were 
elected foreign members of the Chemical Society. 
The memorial lecture to the Society on Nilson was 
given by Prof Otto Pettersson and that on Cleve 
by Sir Edward Thorpe. Speaking of the position 
Sweden occupied in relation to chemistry, Thorpe 
said that “when regard is had to her position 
among continental nations—to her chequered 
political history, to her geographical isolation, the 
comparative eparsenese of her population, her 
relative poverty, the fewness of her seats of 
learning—the influence whioh Sweden has been 
able to exert on the development of that branch 
of science, which it is the proper function of this 


Society to foster, must always excite our wonder, 
admiration and gratitude. The mere mention of 
the names of Bcrgmann, Soheele, Berzelius, 
Mosander, Gadolin, Nilson, is sufficient to remind 
us how great have been her services to the science 
of chemistry”. 

To this necessarily incomplete list of men 
distinguished in science, invention or engineering 
may be added the names of the American geologist 
Edward Drinker Cope (1840- 97); the Amerioan- 
British inventor and engineer Sir Hiram Stevens 
Maxim (1840-1916); the Irish astronomers Lord 
Rosse (1840-1908) and Sir Robert Stawell Ball 
(1840-1913) ; the Scottish inventor John Boyd 
Dunlop (1840-1921) of pneumatic tyre fame , the 
English metallurgist James Riley (J 840-1910), and 
the great civil engineer Sir Benjamin Baker 
(1840-1907), whose name will always be remem¬ 
bered in connexion with the Forth Bridge, the 
Aswan Dam and other important constructions. 
Baker was elected F.R.S. in 1890, and served as 
president of the Institution of Civil Engineers in 
1895. He died at Pangbourne on May 19, 1907, 
and was buried at Idburv, in the Cots wolds. On 
December 3, 1909, a memorial window to him 
was unveiled in the north aisle of the nave of 
Westminster Abbey, 


FOOD FROM GARDENS AND ALLOTMENTS 

By Sir John Russell, F.R.S., 

Rothamsted Experimental Station 


nPHANKS to numerous official inquiries, the 
* quantities of food required by the population 
of Great Britain are fairly well known. Our diet 
is both generous and- varied. The total food 
consumption averages rather more than 000 lb. 
a head without oounting milk and eggs. Apart 
from these the per capita consumption falls into 
five groups; about 200 lb. each of (1) wheat, 
(2) potatoes, (3) other vegetables and fruitB, and 
(4) meat and fish combined; (5) some 140 lb. of 
other foods, chiefly sugar (94 lb.) with smaller 
quantities of butter (25 lb.), margarine (8 lb.) and 
cheese (10 lb.). 

We produce at home all the potatoes, the liquid 
Bdlk, and much of the vegetables; about half the 
neat and fish, but only 16 per cent of the wheat 
end some 10 per cent of butter. We produce 
rather less then 40 per cent of the total money value 
of our foods, and rather lee than 50 per cent of the 
total weight. On an average, for each individual 
there Is in peace time an import of about 4 cwt. 
of food per annum. 


One of the most urgent problems at the present 
time is to reduce this figure Tt is made up roughly 
as follows: 

Wheat . 1} cwt 

Meat and fish .. .. 1 ,, 

Fruit, butter, ohceee, etc . 1 „ 

Sugar SO lb. 

Total 4 cwt. approximately 

The largest item ia wheat, of whioh 170 lb. is 
imported out of the 200 lb. consumed. We shall, 
however, produce more. The plan of the Ministry 
of Agriculture is to plough up two million acres of 
land in all; in the War of 1914-1918, when this 
was nearly accomplished, we had added 50 per 
oent to our wheat production. 

If we succeed in doing as much this time, we 
shall reduce the 170 lb. of imports to 155 lb., but it 
seems scarcely likely that we can get much below 
this. Something could be saved by closer milling, 
but that would only mean less food for our 
animals and therefore less meat and milk. For 
one thing we have insufficient land available; 
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wheat ifi one of the least economical of all crops 
to grow so far as land is concerned, for while 
1 acre of wheat suffices only ior 6-7 persons per 
annum, 1 acre of potatoes suffices for 70-75. 

For meat and fish our imports are about 
HO lb annually out of a total consumption of 
practically 4 lb. per week per head. Consumption 
could be cut down by rationing ; but in view of 
the circumstances that our animal population is 
now larger than it has ever been beforo, it seems 
improbable that there will be much shortage 
during the first year of the War Even our animals, 
however, have been living on imported food, 
though not to the same extent as ourselves , Dr 
Wright recently estimated that some 25 per cent 
of their total food is imported 

The area of land being limited, all increased 
allocation of land for human food moans a reduced 
area for the growth of food for animals During the 
War of 1914-1918 the annual production of milk 
fell by 400 million gallons, a reduction of 20 per 
cent, while that of meat fell by 170,000 tons, a 
reduction of 17 per cent. There were various 
contributory causes and we shall hope in this War 
that the fall will not be so great. In seeking to 
increase production of human food we must not, 
however, forget our animals. 

The import of fruit will be difficult to replace. 
The Englishman's favourite fruits are bananas, 
oranges and apples, and two of these must be 
wholly imported while of the third we produce 
only a fraction of our total consumption. 

Another big item in the import bill is sugar ; the 
60 lb of import can be cut down by rationing ; 
we can produce more at homo than we are doing 
and we shall, it is hoped, also make better use of 
bees. From a reasonably well-kept hive one should 
obtain some 40 lb. of honey, though this is not a 
not gam because it involves the feeding of some 
10-20 lb of sugar to the bees. On dairy produce 
we cannot hope to save much if there were no 
waste the ration of } lb. of butter per week would 
give us 13 lb a year, not far short of the 16 lb. 
whioh was our average until recently 

The most hopeful direction of saving shipping 
is therefore to economize on meat, fruit and sugar, 
at the same time increasing our home production 
of wheat and also of animal food so as to avoid 
the necessity for reducing home production of milk 
and of meat. 

The question to be decided then is : What part 
can gardens and allotments play in this programme 
of production ? 

Experience in the War of 1914^18 shows that 
production of potatoes can be readily expanded 
and with great advantage in every way. The 
production rose in the last war from 7*5 million 
to 9*4 million tons—an increase of nearly 25 per 


Jan, 6, 1940, vol. us 

cent. Potatoes are not only valuable as food for 
men and for animals , they are also an important 
source of starch for various other purposes. 
They are easy to grow and responsive to treat¬ 
ment. 

Vegetables will become of increasing importance 
as the meat ration is cut down ; but unfortunately, 
while the English gardener can produce them at 
least as well as anyone else, the English cook 
usually treats them deplorably. The great diffi¬ 
culty about reducing our meat ration will be that 
we may be presented with a succession of vegetarian 
dishes, made dull and tasteless, not through any 
fault of the vegetables, but because of the incom¬ 
petence of the cook. For this reason it is very 
important in any garden or allotment that there 
should be as wide a variety as possible of vegetables, 
including particularly those used for salads, and 
tho§e that can be made up into tasty dishes. Food 
value is probably of less importance than tastiness , 
it seems improbable that our dietary would ever 
be so seriously curtailed as to be lacking in actual 
food value , the present danger is that it may lack 
variety and no longer be appetizing. This the 
gardener should seek to remedy 

It seems inevitable that sooner or later we must 
faoe a reduction in the amount of fruit that we 
usually import; we can scarcely hope to continue 
our present supplies of oranges and bananas and 
imported apples. In many gardens there are fruit 
trees and bushes in a more or less neglected 
condition If these were overhauled they might 
be made to yield better during the coming season ; 
the produce may be very welcome, for the deficiency 
of fruit must somehow be made good both by 
growing more at home and by using more 
vegetables. 

The increased garden production of potatoes and 
vegetables would have several important ad¬ 
vantages quite apart from ensuring supplies for 
the grower's table. Farm land now used for the 
production of potatoes and vegetables could be 
released for other purposes, especially for the pro¬ 
duction of fodder crops for animals, thus saving 
the necessity for uneconomic slaughter and ensuring 
continued milk and meat production. 

Much internal transport could also be saved. At 
the present time many parts of Great Britain are 
not self-supporting in potatoes and vegetables, and 
considerable quantities have to be transported 
from county to oounty, occupying valuable truck 
space or using up petrol on the roads. It would 
be a great advantage if this internal transport 
could be out down. 

The possibilities of increase are considerable. It 
is estimated that there are some million gardens 
and 900,000 allotments in the country. The 
Ministry of Agriculture isstimulating the formation 
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of new allotments, aiming at establishing another 
500,000. Many of the existing gardens and allot¬ 
ments are not, however, fully used, and it is 
desirable to improve them as speedily as possible. 
Technical advice is now available in every county. 
There is, however, a real danger of considerable 
waste of seed and manure, neither of which can 
well be spared now. Here there seems a useful 
opening for local distribution that could ensure 
distribution of manure and interchange of seedlings 
so as to avoid the present wasteful methods. 
Distribution of excess produce is another important 


problem, for however well the garden is planned 
it is impossible to avoid an exoess at one period 
and a deficiency at another. Unfortunately, 
organization of garden production is peculiarly 
difficult and in the past has rarely succeeded, but 
that is no reason why it should not again be 
attempted, as in the last war. Finally comes the 
important question of utilization of garden wastes ; 
the beet way, the keeping of pigs and poultry, is 
not usually possible In any event, even if these 
are kept, the compost heap is an essential part of 
a good gardener’s equipment. 


THE EARTHQUAKE IN TURKEY 

By E. Tillotson 


T HE greatest earthquake ever reoorded in 
Turkey, and probably the greatest natural 
catastrophe which Turkey has ever suffered, 
occurred on December 27, when, between approxi¬ 
mately 157 a.m. and 5am local time (East 
European), there were at least seven terrific earth¬ 
quake shocks. These shocks caused havoc on 
and near the Black Sea coast of Anatolia in north¬ 
eastern Turkey, where, to the accompaniment of 
underground rumbling, upwards of fifteen towns 
having populations of between fifteen and forty 
thousand persons each, together with more than 
ninety villages, were practically razed to the ground, 
communications by telegraph, road and rail 
destroyed, and estimated casualties of 45,000 
killed and 20,000 wounded caused 
The first news of the catastrophe was received 
from the Bendandi Observatory at Faenza, which 
reported that an earthquake of catastrophic 
dimensions was registered on its seismographs at 
1 a.m. (Mid-European time). The earthquake was 
estimated to have taken place in Armenia, and the 
vibration at Faenza was so intense that the 
recording instruments were damaged. Similar 
news came from the Swiss observatories, and at 
Zurich the shook was reoeived at 1.2 a.m. (Mid- 
European time). The seismograph belonging to 
Mr. J. J, Shaw at West Bromwich was also dam¬ 
aged by the earthquake, though Mr. Shaw was 
away from home at the time. Shortly after the 
news from Faenza, messages were received from 
Ankara stating that earthquake shocks had been 
experienced there 

The full force of the principal shock was felt at 
Erzinjan, a town Situated at an altitude of 4000 ft. 
above sea-level where a brisk trade was conducted 
in silks, cotton and copper. The town was imme¬ 
diately^ reduced to a heap of ruins and about 00 


per cent of the population killed The upsetting 
of oil lamps and stoves and the breaking of gas 
pipes caused hundreds of fires to break out in all 
parts of the town, which the surviving brigades 
could not extinguish on account of broken pipe 
lines and huge cracks in the roads Telephone 
and telegraph communications were also disrupted. 
Here, included in the wreckage, were the military 
barracks and club and military school, where ten 
officers and ninety cadets are known to have lost 
their lives, though a much greater military death 
roll is feared. Damage only a little less severe was 
done at many other towns Sivas, a town of 
65,000 inhabitants, the centre of caravan routes 
and a collecting place for the agricultural produce 
grown in the surrounding districts, together with 
Tokat in Sivas Province, a town of 31,000 inhabi¬ 
tants engaged largely in calico manufacture, and 
the intervening villages, were practically wholly 
destroyed. Many people, in bed at the time of 
the first shock, were buried alive in the wreckage 
of their homes. The distriot of Kemah, the town 
of Yozgat and the town of Amasya, with a popula¬ 
tion of 30,000, in the midst of fruit-growing coun¬ 
try, are ail in ruins. At Samsun in the Trebizond 
district, a seaport with a population of 15,000, 
exporting copper, timber, tobacco, wool and other 
agricultural products, mosques, minarets, schools 
and public buildings—some of them built of 
reinforced concrete—and private houses came 
crashing down, killing thousands of people. Ordu, 
in the tobacco-growing district, suffered similarly, 
as did also Gireeon, Malatya, Turhal, Gumuahane, 
Refahive and Plumer. On the night of December 
28 fires were still blazing amidst the ruined build¬ 
ings, and to add to the difficulties of the rescue 
parties a blizzard was raging in the countryside at 
a temperature of 2° F. Of the 360 inhabitants of 
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the village of Tomruk, only three survivors have 
been traced. The single-storied mud houses of 
the peasants suffered terribly. 

The first relief train on the recently opened 
Sivas-Erzerum railway was held up just outside 
Sivas because of wreckage on the line, twisted 
rails and huge ground fissures Most of the 
geological faults already known in the area have 
moved, causing large erevi ces and permanent 
lateral movement. One of the principal faults 
along which movement has taken place has been 
estimated by the director of the Istanbul Observa- 


though many of the great earthquakes des¬ 
cribed by Davison, and the Chilean earthquake 
of January 24, 1939 (Natubh, February 11, 1939, 
p, 230), probably exceeded scale 11, which indicates 
that few if any masonry structures remain stand¬ 
ing, broad fissures exist in the ground, under¬ 
ground pipe lines completely out of service, and 
rails bent greatly. Scale 7 indicates that damage 
has been negligible in buildings of good design 
and construction but considerable in poorly built 
or badly designed structures, whilst scale 5 shocks 
are felt by nearly everyone, break some dishes, 
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Sketch map showing the approximate epicentre and zsossibmal 
LINER (MODIFIED MKRCALLI SCALE OP 1931) OF THE ErZXNJAN EARTH¬ 
QUAKE op December 27, 1939. 
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tory to be sixteen miles deep, and many new faults 
have been formed. 

On the basis of the macroseismic data, the 
accompanying sketch map showing the isoseismal 
lines has been constructed. The soale used is the 
modified Mercalli scale of 1931 originated by H. O. 
Wood and F. Neumann for the Carnegie Institu¬ 
tion of Washington and the United States Coast 
and Geodetic Survey. This soale is numbered 
1-12 in ascending order of earthquake intensity, 
1 being a shook not felt except by a very few under 
especially favourable conditions! and 12 being a 
shock where the damage is total, waves being seen 
on ground surfaces, lines of sight and level dis¬ 
torted and objects thrown upward into the air. It 
is extremely rare for, a shock to have intensity 12, 


crack some plaster and overturn unstable objects* 
It should be noticed that such intensities are 
influenced by ground conditions as well as by the 
energy causing the displacements, and, since build¬ 
ings once cracked may succumb to prolonged 
shaking, the total period of shaking would appear 
to be an important factor. 

The greatest of the shocks was certainly world- 
shaking bo far as modem seismographs are con¬ 
cerned, since these are capable of registering 
measurahle ground displacements of leas than 5 (a 
{ where g 0-001 mm.). It was registered at 
observatories throughout the British Ides and in 
the world in general. The fact that seismographs 
as far away from the epicentre as West Bromwich 
which were set for normal earthquakes were dis- 
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located appears to show that the surface waves 
L and M as distinct from the body waves P and 8 
were of very large amplitude, indicating the release 
of a tremendous amount of energy from a normal 
or shallow focus This also appears to be confirmed 
by the relatively quick decrease of destructiveness 
m all directions moving away from the epicentral 
area The news from Istanbul Observatory also 
appears to indicate that the greatest focal depth 
of any one shock was sixteen miles 

The principal shock is estimated to have shaken 
the devastated area for a period of some twenty 
seconds, though seismograms from distant observa¬ 
tories occupy a much longer period of time on 
account of the variation in velooity of the different 
waves sent out by the earthquake. The epicentre 
of the principal shock appears to have been near 
latitude 40° N , longitude 38*5 C E. and the initial 
time of the first shock about 1.57 a.m. local time 
(East European) or 2fid. 23h 57m G.M T. It 
must not be thought that all the seven or more 
shocks originated at the same time or from the 
same epicentre, as thore is evidence to support 
the hypothesis that the epicentres of the shocks 
wandered east and west along latitude 40° N , the 
first being some seventy miles east of Ankara, and 
later southwards along approximate longitude 
39° E Also it appears to be more oorrect to speak 
of an epicentral area rather than an epioentrial 
point. Afterehocks have continued to be numerous 
and severe. These, too, appear to be peripatetic 
along the lines above mentioned, and as yet 
the diminution according to the usual exponential 
law does not seem to have become evident. 
Shooks were still occurring up to December 31, 
and on that date a violent shock was reported at 
Bergama, on the iEgean coast 

On December 31, serious floods followed 
the earthquakes. These have caused further 
casualties and damage to houses and communica¬ 
tions. It is now estimated that the entire popula¬ 
tion of Erzinjan, Trebizond, Tokat, Sivas, Ordu, 
Samsun and Amasia, totalling about two millions, 
are without shelter. 

More than five hundred villages in the Brusa 
region have become marooned, and the Izmid 
Gulf area is totally submerged. Intermittent, 
though less intense, shocks occurred in eastern 
Anatolia on January 1. On the same day, the 
towns of Karacabey, Manyas and Yenisehir 
became inundated by the flood water, and the 
Rivers Nilafur, Halife and Karadere changed 
their courses. More villages were marooned later 
in the day. 

It is estimated that the devastated area covers 
about 15,000 square miles, which is about one 
twentieth of the country. 

A third disaster occurred on January 1, when 


severe storms broke out over the Black Sea 
causing serious damage to shipping. 

On January 2, the floods became more extensive 
in western Anatolia, where the Sakaryft River 
overflowed and flooded the Bilecik valley. Light 
tremors were still occurring. 

It has been noticed previously by Dr G. Davison 
and the late Prof. H, H Turner that violent earth¬ 
quake shocks appear to be followed almost imme¬ 
diately by sympathetic shocks in various parts of 
the world and often at the antipodes. It may be 
that at these places where sympathetic earth¬ 
quakes occur there already existed a state of 
tension (or compression) in the strata and layers’ 
which almost amounted to unstable equilibrium, 
and that it only needed the trigger action of 
another shock in lieu of some other factor to 
release the energy and produce the sympathetic 
earthquake. The Anatolian shock was particularly 
violent, and therefore it was no surprise to find 
earthquakes occurring m other parts of the world 
On December 27 about 7 a.m., San Salvador in 
Central America, near to which there was an earth¬ 
quake on December 5, experienced earthquake 
shocks, as did Los Angoles in California on the 
same day. These are both reported to have been 
strong Bhocks, though no damage was reported 
Between December 27 and 28, twenty-five earth¬ 
quakes and earth tremors, two of which were of 
sufficient intensity to rattle crockery though none 
did any material damage, shook the gold-mining 
district of the Rand near Johannesburg in South 
Africa On December 27 also, at Tangier, the 
north African port, deaths wore reported as being 
due to a strong earthquake there Previously, in 
1784, Erzinjan was devastated by a severe earth¬ 
quake, though the shock does not seem to have 
been so severe as on the present occasion 

It must be remembered that the whole of Asia 
Minor is a seismic zone for small shocks, as is seen 
by the fact that Miss Bellamy has catalogued 280 
shocks as having occurred in and around Turkey 
between 1913 and 1930, though earthquakes in 
this region appear to have been stronger and more 
numerous of late (prior to the present shock) 
On September 22, 1939, two hundred people wore 
reported killed during an earthquake which 
occurred in the Smyrna district (Nature, Septem¬ 
ber 30, p. 589). Damage and casualties occurred 
also in the villages of Pergame, Kotchih and 
Fotoha. Then so rocontly as November 23 last, 
an intense shock destroyed six villages in Anatolia 
(Nature, December 2, p. 938), killing forty-three 
people besides injuring many more 
Further news of the present disaster must await 
the restoration of communications in the afflicted 
area, and the careful study of the seismograms in 
observatories throughout the world. 
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THE PALAO TROPICAL BIOLOGICAL STATION 

By Prof. C. M. Yonge, 

Department of Zoology, University of Bristol 


T HE history of the investigation of coral reefs 
reveals the fascination these unique marine 
communities have exercised over the imaginations 
of zoologists. One thinks of Darwin at Cocos 
Keeling, of Dana on the United States Exploring 
Expedition, of Murray on the Challenger , of 
Alexander Agassiz who sailed over all tropical 
oceans, of Gardiner and Sewell in the Indian 
Ocean, of Mayor at the Tortugas and at Murray 
Island and Samoa, of Crossland in the Red Sea 
and in Tahiti. In more recent years exploration 
and description have given place to studies of a 
more physiological nature, and research has been 
localized around permanent or temporary marine 
laboratories. Mayor led the way at the Tortugas 
and was followed by the Dutch at Batavia, by the 
Great Barrier Iteef Expedition at its temporary 
laboratory at Low Isles and by the University of 
Egypt on behalf of which Crossland established 
the manno laboratory at Ghardaqa in the Red 
Sea. 

Now a new centre of research has been estab¬ 
lished by the Japanese on Korror Island, one of 
the Palao (Pelew) group situated in the western 
Pacific some eight degrees north of the equator. 
The Palao Tropical Biological Station owes its 
inception to the activities of the Japanese Society 
for the Promotion of Scientific Research, the site 
of the station being selected by Prof. Shinkishi 
Hatai of the T6hoku Imperial University, Sendai. 
The Laboratory, which was opened in April 1935, 
consists of a senes of single-story wooden huts 
admirably suited for work in the tropics. It is 
surrounded by water which varies in temperature 
only between 28° and 31° 0. and is rich in coral. 
Sinoe its establishment a continuous stream of 
biologists have been sent to the Station from Japan 
and the results of their work are contained in the 
pages of the Palao Tropical Biological Station 
Studies , the first volume of which has recently been 
completed 

The most important sections of this work are 
concerned with corals. No fewer than 116 species, 
belonging to 43 genera,have already been identified, 
and these are listed in a systematic paper by 
M. Eguchi This number compares with 117 species 
of 41 genera recently reported by.Umbgrovc 1 from 
the Bay of Batavia, probably the scene of the most 
intense collecting in the tropical Indo-Pacific, 

Dr. Noboru Abe, of the Asamushi Marine 


Biological Station, contributes a series of papers 
dealing with the unattaohed coral, Fungia actini- 
formis var. palatvensis . The eggs are fertilized 
while still in the gonad and therein develop into 
planuke. These are liberated about the time of 
new moon every month from September until April, 
a condition which recalls the similar regular 
planulation of PociUopora bulbosa recorded by 
Marshall and Stephenson at Low Isles* Post- 
larval development is described and figured, the 
animal being oapable of capturing active oopepods 
about the fifteenth day In a later paper the feed¬ 
ing reactions and nematocysts of this and fifteen 
other species of corals are described Valuable 
observations on tentacular and ciliary feeding are 
recorded, the general conclusions supporting those 
of Yonge* that corals are specialized carnivores 
feeding on zooplankton. Ecological studies re¬ 
vealed that this species is widely distributed in 
regions of still water on’sandy areas where it is 
frequently aggregated in large numbers together. 
Abe analyses the causes of this distribution in a 
paper dealing with migration and righting actions 
He confirms the observations of Marshall and On* 
that Fungia is capable of uncovering itself when 
buried under sand while ho also reveals that it 
can right itself when turned over. This reaction, 
as well as uncovering, are due to expansion of the 
disk tissues high above the underlying skeleton. 
The same phenomenon has been recorded by 
Yonge 6 in Maeundra areolata t the unattached 
meandrine which occupies a similar habitat in the 
Atlantic The aggregation of Fungia is explained 
by the action of tidal currents which carry them 
into areas of still water where sand collects between 
coral patches Work on the biology of these un¬ 
attached corals reveals the great powers of adapta¬ 
tion possessed by Madreporaria. 

Abe also describes the expansion and contraction 
of the polyps of Co/uiastma furcata which, like 
the great majority of reef-building corals, expands 
only by night. Expansion has no relation to food, 
zooplankton supplied by day failing to induce it. 
Abe associates expansion by night with the greater 
need for diffusion of carbon dioxide when this is 
not removed by the photosynthetic action of the 
zooxanthelk). He found that expansion occurs by 
day when oxygen tension is low and that of carbon 
dioxide is high. But actually it is contraction 
during the daytime—a condition not found in the 
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other Anthozoo—which requires explanation, not 
expansion by night Nevertheless Abe has broken 
new ground in this work which will contribute to 
the eventual solution of this problem. 

In a series of papers on the physiology of reef 
corals Kawaguti confirms the observations of 
Yonge, Yonge and Nieholls* on the oxygen con¬ 
sumption of corals in relation to its production by 
the zooxanthell®, and adds important data on 
the effect of light on pigmentation and growth. 
Upward growth of corals is all-important in the 
formation of reefs, and Kawaguti states that all 
reef-builders containing zooxanthella?. which he 
examined showed positive phototropism The 
presence of glycogen, small amounts of a reducing 
sugar and copper in Fungia has been determined 
by Hosoi. Hayasi has entered the controversy 
concerning the mode of formation of the skeleton 
and decided that the calicoblasts arc the ecto¬ 
dermal cells themselves, not specialized cells de¬ 
rived from these, which secrete the calcareous 
lamella, including the organic matrix, as an extra¬ 
cellular product Other papers deal with animals 


associated with corals, and include observations 
by Hiro on the gall-crabs, Hapalocarcinua and 
Cryptochirus, and on cirripedes which grow on 
corals. A long paper by Matsuya is concerned with 
the hydrography and plankton of the waters of 
Iwayama Bay 

Enough has been said to reveal the range and 
interest of the work being carried out at the Palao 
Tropical Biological Station. The work of Prof. 
S Hatai has long been known m connexion with 
his direction of the Asamushi Marine Biological 
Station and the numerous papers published by 
him and by his pupils in the Science Reports of 
the Tdhoku Imperial University He is sincerely 
to be congratulated on the work of this new 
tropical marine station which he instituted and 
the activities of which he has since directed with 
such conspicuous success 

1 “Ztml MtHl«d<M'llngen” r Leyden, 22 (1039) 

• Sol Kpt O Barrier Reef Expert , 9, No H 

4 8r( Hpt (l Barrier Reef Expert , 1, Nos 2 anti 3 
4 Scl Apt U Barrier Reef Exped , 1, No 
4 Pap Tortuga* Lab , 89, 187 (1935) 
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Prof. Ernest A, Gardner 
HOUGH unable latterly to take active part 
in the studies to which he had contributed 
much, Prof. Ernest Gardner, who died on November 
27, aged seventy-seven years, will be remembered 
in the University of London as the creator of a 
vigorous department of classical archeology, and 
as a stimulating teacher, as well as for his admin¬ 
istrative services as Dean of the Faculty of Arts 
(1905-9 and 1919-15), and as Vioe-chancellor m 
1923-26. After a distinguished Cambridge career, 
he went out to Greeee in 1880 with a fellowship 
of Gonville and Caius College, and a Craven Fellow¬ 
ship, os the first student of the newly founded 
British School of Arohteology at Athens, of which 
he became director in the following year. He had 
already done a season's excavation at Noncratis 
with Flinders Petrie and Griffith, and took a leading 
part, with Montague James, Hogarth, and the present 
Rector of Lincoln College, in work at Paphos for the 
Cyprus Exploration Fund Under his management, 
the British School soon took recognized place among 
other foreign institutes in Athens, and began to form 
the long senes of explorers, excavators, and teachers 
at home, which has continued until the present tune. 

Xh 1896 the Yates professorship of archaeology at 
University College, London, fell vacant, and gave 
Gardner a congenial opportunity. Here too he had to 
begin with the foundations, and secure for his subject a 
Ptaoe in the curriculum. His beat-known book, a 
“Handbook of Greek Sculpture", was published in 
the same year, and at once became the recognized 


English text-book : later it was supplemented by a 
more detailed study of “Six Greek Sculptors". In 
1897 appeared hts “Catalogue of Vases in the Fifcz- 
william Museum", and in 1905 ho supplemented the 
“Introduction to Greek Epigraphy" of E. S. Roberts, 
tile Master of his own college, with a volume on the 
inscriptions of Attica Of more general (and in the 
best sense popular) quality was his description of 
“Ancient Athens” (1902), published at a moment of 
pause after rapid and varied discoveries, when it was 
possible for one who knew the ground as Gardner did 
to present the results as a comprehensible whole* in 
the lucid style and with the fine scholarship which 
marked all his writing. 

In the War of 1914-18, though over military age, 
Gardner put his intimate knowledge of Groeoe and 
the Greek people at the disposal of the Admiralty, 
and as a lieutenant-commander in the Royal Naval 
Volunteer Reserve, did valuable service at Salomon ; 
in leisure moments bringing together at the White 
Tower the numerous antiquities found in the British 
trenches and within the lines. Of these the most 
conspicuous was a huge Roman milestone, whose 
inscription beginning Kaisari Gertnanico caused some 
mirth among the rank and file. 

Returning to London, Gardner found many 
distractions in university affairs, but continued to 
publish useful books on ancient life and art in Greeee, 
and to take an active part in the proceedings of the 
Hellenic Society, of the Journal of which he had been 
editor from 1897, while from 1929 until 1932 he was 
its president. A characteristic and memorable con- 
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tnbution to classical studies was Ins series of cruises 
for students of all ages, undertaken when such 
facilities were rare and not oasy to arrange ; they 
brought him into personul contact with a wide variety 
of acquaintances, and opened what was then a new 
aspect of classical study. j ^ Myres. 


Prof. V. R, Williams 

We learn with deep regret of the death of Prof. 
Vasili Robertovich Williams, professor of soil studies 
in the Timiriazev Academy of Agriculture, and well 
known to soil investigators for his important contribu¬ 
tions to agricultural science 

Williams was bom in Moscow in 1863, the son of an 
American constructional engineer who had settled m 
Russia in 1854 and married a Russian lady. He 
studied at the old Petrovsky Academy of Agriculture 
and Forestry, to which after a period of postgraduate 
work m Pans with Pasteur, he returned as lecturer 
In 1894 the Institute was replaced by the Agricul¬ 
tural Institute of Moscow and he was appointed 
assistant professor of soils and agriculture. In 1906 
he became direotor of the Institute, and after the 
Revolution, when it was reorganized as the Timinazeff 
Academy of Great Socialist- Agriculture, he wah again 
made director though afterwards a political head was 
chosen m accordance with the policy then prevailing. 

From the outset, Williams's soil work centred 
around the organic constituents : he never lost his 
interest m these. Only last August lie showed me a 
colourless crystalline organic substance which he had 
extracted from the soil and to which he attached 
great importance. Like other Russian soil workers 
after the Revolution, he did a good deal of soil survey¬ 
ing and he acquired an extensive knowledge of soil 
utilization and crop production in Russia. On the 
applied side his most important activity was his keen 
advocacy of grass leys in the rotation. Russian 
agriculture was, until recently, mainly based on 
variants of the old three field system, fallow, winter 
com, spring corn Williams knew how greatly the 
agriculture of Western Europe had improved when 
a clover or grass and clover crop was inserted between 
the com crops, and lie strenuously urged that this 
should be done in Russia. The coming of collectiviza¬ 
tion gave an opportunity for a ohange of system, and 
the need for increasing the animal population after 
the devastating losses of livestock at first incurred 
furnished the justification for strenuous efforts to 
ensure ample production of fodder crops. So Williams 
used all his great influence in the U.S.S R. to extend 
the culture of grasses and clovers and showed that, 
not only would more cattle food be produoed, but 
also the soil fertility would be increased and the 
danger of erosion lessened 

In his later years, Williams devoted much time 
to the building up of his soil museum, and on each 
of my recent visits to the Institute he personally 
demonstrated its chief features; it included a large 
number of typical profiles with specimens or illustra¬ 
tions of the flora native to each type, and charts 
showing the most suitable kind of agriculture. 
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His soil work is described in his book, “Soil 
Science", first published in 1914 and revised in 1920. 

Williams was afflicted with a paralysis which 
impeded his activities but never damped his en¬ 
thusiasm. Like others of the older school of Russian 
scientific workers, he had a good knowledge of a 
Western language so that conversation and discussion 
were always easy. In his case the language was 
English, learned from his father and never forgotten. 
His work was much appreciated in Russia and he 
was given the highest awards open to Soviet citizens : 
the Order of Lenin, a seat in the Supreme Soviet, 
and membership of the Academy of Sciences ; more 
important still, the deep respect, softened by affection, 
of many past students now engaged in agricultural 
organization in Russia One of the pavilions of the 
great agricultural exhibition at Moscow is adorned 
with a very large mural painting showing him at 
work in his department. E. John Russell. 


Mr, G. Eumorfopoulos 

We regrot to record the death at the age of 
seventy-six of Mr, George Eumorfopoulos, which 
took place on December 19. Eumorfopoulos had long 
beon known as a great collector and skilled con¬ 
noisseur of objects of Oriental art and more especially 
of the art of the Chinese. 

George Eumorfopoulos was born m Liverpool in 
1863. Until 1934 he was a member of the well-known 
firm of Ralh Bros. His career as a collector began 
with English and Continental porcelain, but he soon 
turned to Oriental art, and was one of the first 
collectors to give special attention to pieoes of the 
earlier Chinese dynasties—Chou, Han, T’ang and 
Hung. In this field his collection for the beauty, 
rarity, and historic and archaeological value of the 
specimens it contained, ranked among the greatest 
in the world. It was thrown open with the greatest 
liberality to students, fellow-collectors and con¬ 
noisseurs from any and every part of the world with¬ 
out distinction beyond interest in that field, which 
Eumorfopoulos by the judicious use of his wealth 
m the service of his knowledge and hie artistic 
judgment liad made peculiarly his own. 

Above everything Eumorfopoulos was anxious that 
so far as was possible others less fortunate than him¬ 
self should share in the advantages for study that he 
enjoyed. A type collection of Chinese porcelain was 
formed by him and presented to the Museum at 
Athens, and his gifts to other museums were both 
numerous and valuable ; but his greatest sacrifice 
was unquestionably the sale of his collection as a 
whole, which through his generosity in accepting a 
price far below its pecuniary value, became the pro¬ 
perty of the British nation in 1935. Now, though 
divided, it forms by far the most important part pf 
the material available for the study and appreciation 
of the art of the Far East in the national collections. 

Eumorfopoulos was also a generous supporter pf 
all forms of archaeological investigation, but more 
especially if it showed likelihood of advancing know¬ 
ledge of the history of art. As Sir Leonard Woolley 
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has recalled, he was a generous contributor to the 
funds for the excavation of Ur ; and a visit to the 
site o t the oxoavatipn was one of the few occasions 
on which he travelled m the East. Another which 
afforded him an even greater delight Ilian that he 
experienced in Mesopotamia was when m 1935 he 
travelled in China with R L. Hobson of the British 
Museum to help in selecting exhibits for the Inter¬ 
national Exhibition of Chinese Art held in London 
m the following winter. The welcome lie then 
received m China was such as befitted his ernmonoo 
as a collector and expert, and was in a sense the 
crowning reward of his career. 


We regret to announce the following deaths : 

Prof Czeslav Biatobrzeski, professor of theoretical 
physics in the University of Warsaw, recently 
executed by the German authorities in Poland, aged 
sixty years. 

Sir John Withers, M.P., who has represented the 
University of Cambridge in Parliament Bince 1926, a 
former president of the Alpine Club and member of 
the Mount Everest Committee, on December 29, 
aged seventy-six years. 

Prof. Hans Ziemann, professor of internal medicine 
in the University of Berlin, aged seventy-four years 


NEWS AND VIEWS 


Seventy Years Ago 

On November 4, 1869, the first, issue appeared of 
anew "weokly illustrated journal of science" entitled 
Nature. It was under the able and forceful editors!up 
of Sir Norman Lockyer, who secured the support of the 
leading men of science of the day for the new venture. 
'Turning back in thought to those days, it will be 
seen that there is a oertain parallelism between world 
affairs of that time and the present international 
situation. Prussia had defeated Austria and its 
German allies, and had emerged as a leading European 
power. Strategic railways had been built to the 
eastern and western frontiers, and tension between 
Germany and France increased until m July 1870 
war woe declared. The campaign was relatively 
short, but its consequences were momentous and 
have determined much of the history ot tho past 
half-century. It seemed worth while, therefore, to 
turn back to the early pages of Nature, to note the 
reaction of scientific men and affairs to the course 
of events, and to observe the progress of science as 
recorded week by week in this journal. Let this be 
sufficient reason for the column of quotations and 
notes, taken from the first number of Nature to 
appear in 1870, which is printed elsewhere in this 
issue (p. 41), It is proposed to publish week by week 
sumlar extracts from the issues of Nature of "seventy 
years ago", in the hope that scientific workers wdl 
derive both profit and pleasure from these contem¬ 
porary accounts of scientific thought and events. 

Royal Meteorological Society: Symons Gold Medal 

The decision of the Council of the Royal Meteoro¬ 
logical Society to award the Symons Gold Medal for 
1940 to Dr. J, Bjerknes will be very popular among 
British meteorologists, to whom he bos become well 
known during his frequent visits to this country. In 
1982 the Medal was awarded to his father. Prof. V. 
Bjerknes, and it is fitting that the son, who shared 
the work, should also share the honours. Dr. J. 
Bjerknes is well known for his numerous and pene¬ 
trating memoirs on the structure of barometric 
depressions and on the mechanism of the atmospheric 


circulation Among ins earlier papers we may 
mention “On tho Structure of Moving Cyclones" 
(1919), and (with H Solberg) "Meteorological Con¬ 
ditions for the Formation of Rain" (1921), and "The 
Life Cycle of Cyclones and the Polar Front Theory 
of Atmospheric Circulation" (1922) in which he laid 
down the principle of ‘cyclone families* and empha¬ 
sized the role taken by depressions as an integral 
part of the exchange of air between high and low 
latitudes 

Later, while temporarily on the staff of the British 
Meteorological Office, Dr. Bjerknes compiled "Prac¬ 
tical Examples of Polar-Front Analysis over the 
British Isles m 1925-6", published as Geophysical 
Memoir No 50, anil he has since analysed in great 
detail, on the bases of both surface and upper air 
observations, a number of depressions presenting 
special features In 1933 the accumulated research 
of the Norwegian school of meteorologists into the 
dynamics of the atmosphere was published in book 
form under the title "Phymkahsohe Hydrodynamik" 
by V. and J. Bjerknes, H Solberg and T, Bergeron 
Dr. Bjerknes is still young, and we look forward to 
further important research m future from these 
brilliant Norwegians. 

University of Oxford : Chair of Forestry 

Mr H. G. Champion has recently been appointed 
to fill tho chair of forestry at Oxford in succession to 
the late Prof. R. 8. Troup. Mr. Champion graduated 
at Oxford with first-class honours m chemistry and 
botany. He went out t-o India m tho Forest Servioo 
in 1915 and was posted to the United Provinces. 
After successful work m divisional and working plans 
posts he was selected for apjiomtinent as sylvi- 
culturmt at the Forestry Institute at Dehra Dun In 
this post he carried out some notable work. Perhaps 
Mr. Champion’s most important contributions to 
sylvicultural research in India and Burma were a 
"Sylvicultural Research Manual for India", in two 
volumes—"The Experimental Manual" and "The 
Statistical Code"—and a "Preliminary Survey of the 
Forest Types in India and Burma". 
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The opening paragraph of tlie “Research Manual” 
is testimony to Mr. Champion’s method*—“Research 
work ought never to l>© hampered by oompulsoiy 
adherence to any prescribed methods of investigation 
or of recording. Thin does not, however, prevent the 
research worker from receiving considerable aid from 
the results of Jus own experience and that of 
others”. This dictum he illustrated m his “Problem 
of the Pure Teak Plantation”, which included 
valuable notes supplied by the Forest Research 
Institute of the Dutch East Indies Other mono¬ 
graphs published were notes on Pinas lonpifolia ; 
contributions towards a knowledge of twisted fibre 
in trees ; the importance of the origin of seed used 
in forestry ; rejuvenation and management of sal 
(Shorea robusta ) ; and a “Manual of Indian Sylvi¬ 
culture” (with Sir Gerald Trevor). In addition to 
visiting all parts of Iiuha and Burma as sylvi¬ 
culture, Mr Champion was asked by the Govern¬ 
ment to advise on the management of the Ceylon 
forests. He visited North America, Japan and 
Malaya to study local forest soil conservation 
problems, and saw something of the Kenya forests 
on his way home on leave in 1939. 

Prof. W. P. Jorissen 

The Netherlands Chemical Society announced on 
December 23 that Prof. W. 1\ Jorissen is retiring 
from the editorship of tlie Chermsch Weekblad after 
serving that journal for tliirty years. Although 
Holland is a small country, it has for many oenturies 
lieen to the fore in the advancement of science, and 
Prof. Jorissen, who celebrated lus seventieth birthday 
on November 11, 1939, will rank as one of the 
country’s most distinguished chemists. Since his 
first paper in 1894 dealing with the oxidation of 
phosphorus, he and his collaborators have contributed 
many papers from the laboratory for physical 
chemistry at the University of Leyden. The most 
important of these deal with his detailed study of 
the regions of reactions among gases, and even among 
solids, and with the physical chemistry of explosions 
(notably the limits). In addition to his academic 
and research activities at Leyden, Prof. Jorissen, 
who js an excellent linguist, was editor-in-chief of 
the Becueil des tramuz chimiquts dee Pays-Ha* as 
well as of the Ghcmtsch Weekblad, This brought him 
into lasting contact with the many British chemists 
who have had occasion to contribute to this Nether¬ 
lands monthly journal, whioh publishes communica¬ 
tions in French, Gentian and English. We join with 
his Netherlands colleagues in wishing Prof. Jonssen 
a long and happy retirement, 

Parliamentary and Scientific Committee: 

New Chairman 

At the last general meeting of tlie Parliamentary 
and Scientific Committee at the House of Commons, 
Captain L. F. Plugge, M.P., was unanimously elected 
chairman. Captain Plugge is a science graduate of 
the University of London and also of the University 
of Brussels. During the War of 1914-18, when 
serving with the Royal Naval Air Service, he was 
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the Admiralty representative at the National Physical 
Laboratory at Teddington. He also served on the 
directorate of Aeronautical Research at the Air 
Ministry under Sir Robert Brooke-Popham, when he 
evolved in collaboration with Dr. Thurston the 
design of the first military aeroplane constructed 
entirely in metal to be built in Great Britain 
He has been a fellow of the Royal Aeronautical 
Society since 1923, and was responsible for the 
Society’s glossary of aeronautical terms (French 
translation). His work on wireless, which has covered 
the last fifteen years, is well known, and he is an 
authority on matters relating to broadcasting. 

The University of Cracow 

Expressions of sympathy have been received by 
the Polish Ambassador in Great Britain from univer¬ 
sities in Great Britain, the Association of University 
Teachers and the Universities Bureau of the British 
Empire in reply to a statement concerning German 
activities in connexion with the University of 
Cracow (The Times, Deo. 22). Tt appears that the 
members of the teaching staff of the University were 
invited to attend a conference at which the German 
attitude toward Polish raon of learning was to be 
explained The tone of the address offended the 
audience, who walked out, to find lorrieH waiting out¬ 
side, m which they were removed and sent eventually 
to a concentration camp in Germany. 

It is stated that 160 members of the University are 
involved, including Prof. Kazunierz Kostanecki, a 
former president of the Polish Academy of Sciences, 
and Adam Krzyzanowski, a distinguished economist, 
who has since died. A message from the University of 
Leeds contains the following passage : “The members 
of the Senate of the University of Leeds . . . desire 
to place on record their strong condemnation of an 
action whioh can have no military justification And 
must be regarded as part of a deliberate and wanton 
attempt to destroy the culture anil learning of the 
Polish peoples ” We are sure that readers of Nature 
will be in hearty support of this view. 

The University of Birmingham 

The University of Birmingham has settled down 
to war conditions more smoothly than was antici¬ 
pated, thanks largely to the recruiting policy of the 
Government whereby some of the deplorable errors 
of the War of 1914-18 in the waste of ability of 
university students have been avoided. The number 
of students in some departments has actually in¬ 
creased, and in the department of medicine in par¬ 
ticular the number of full-time freshmen haa reached 
a total of forty-four more than that of last year. 
The Nuffield Physics Extension Block is nearly ready 
for occupation, but the exigencies of war-time have 
unfortunately interrupted the building of Prof. 
Ollphant’s large cyclotron, which is to be the chief 
feature of the new block. 

The new gymnasium of the University also is 
nearly complete, and it is hoped that it will be 
used in the near fbture for physical training* The 
plans for extension of the Students’ Union have had 
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to be dropped for the present. Extra-mural work 
under the Joint Committee of the University and 
the Workers' Educational Association has made 
progress and the number of olassee and students has 
increased. Prof. W. K. Hancock has been given 
leave of absenoe to visit West Africa for a study of 
West African problems in continuance of his “Survey 
of British Commonwealth Affairs'’. Dr, 0. Frisch of 
Copenhagen has been appointed a temporary member 
of the staff of the Physics Department. 

Social Services for Youth 

The Board of Education has directed attention to 
a serious deficiency in our social services m a circular 
recently issued to the local education authorities for 
higher education in England and Wales, and a similar 
circular has been issued by the Secretary of State for 
Scotland to the education authorities in Scotland. 
These authorities are asked to take steps to set up 
looal youth committees in their areas, and voluntary 
organizations and education authorities are called 
upon to combine m making real provision for the 
social and physical development of young persons 
between the ages of fourteen and twenty who have 
ceased full-time attendance at school. This neglected 
and elusive problem has been accentuated by war 
conditions—the black-out, the strain and disorganiza¬ 
tion of family life —and the Board of Education has 
now assumed a direct responsibility for juvenile 
welfare. The National Youth Committee has beon 
appointed to advise them and a special branch of 
the Board of Education office has been organized 
to deal with grants and other administrative 
duties. 

The new oommittees will place youth work on an 
equal basis with the rest of education Sometimes 
they will be sub-committees of looal authorities , 
otliers may represent all local interests including the 
local authority. Their task will be to work out an 
ordered policy, meeting both the immediate needs 
and indicating the lines of advance under more 
favourable conditions. Local education authorities 
are expected to see that the Committee is properly 
staffed and equipped with office accommodation, and 
they can assist financially by making grants towards 
the rent of buildings, salaries of full-time leaders, 
upkeep and maintenance of premises, including pro¬ 
vision of equipment and instructors The appoint¬ 
ment of the National Youth Committee has been 
welcomed by the King in a message to the Prime 
Minister, in which His Majesty appeals to the public 
for volunteers to undertake the tasks of leadership 
and organization which these plans envisage, and an 
announcement asking for volunteers has already been 
made by the President of the Board of Education 
and the Secretary of State for Scotland at the request 
of the National Youth Committee. 

American Psychologists in War-time 

AxnntCA believes in being forearmed. Already the 
American Association for Applied Psychology lias 
devised a plan to mobilize psychologist# to aid the 
Government in time of emergency as they did in 1018 


(Science Service, Washington, D.C.). The chief 
problems to be considered are cqnneoted with the 
selecting and classifying of men according to their 
abilities, the selecting of promising recruits for 
military fiymg, treating those who break down under 
the strain of war and discipline, and keeping up the 
morale of armed foroes and those at home. The 
human element and human ‘nerves’ are much more 
important now than in the War of 1914-18, although 
even then a considerable proportion of war casualties 
were 'nervous’ cases. 

At the meeting which discussed the matter there 
were representatives of the Army and Navy, the Public 
Health Service, and the Department of Justice. The 
armed services have already arranged to avoid in any 
future war the heavy psychological casualties of the 
last war The first, step has been to provide for the 
careful psyohiatnc examination of all new recruits, 
with an observation period in which any border-line 
cases might he weeded out or assigned to jobs wliere 
personality difficulties will be at a minimum. They 
are also discussing whether, by means parallel to 
those used by enemy agents to foment discord, 
psychologists could be used to promote good feeling 
and smooth out grievances. 

Aquaria Societies’ Difficulties 

Thk wartime difficulties of aquaria societies, 
csjiecially those which maintain public aquaria, have 
not proved bo disastrous as at first expected. The 
Scottish Aquarium Society, at a recent meeting, 
decided to produce a modified edition of its journal 
Scottish Aquarium Herald , as Mr K. Kerr, the original 
editor, is serving m H M Navy Brighton Aquarium 
recently acquired an attractive exhibit of 120 silver 
whiting {Gad us merl anyti*), as well as congers, anglers, 
spider crabs, ocean sunhsh and an owl fish. The 
Carnegie Aquarium at Edinburgh is also managing 
to keep a full stock of exhibits, including herring 
Manchester Zoo Aquarium has 41 sj>ecirntms of 
Neon tetra on view in the tropical section, as well as 
a large electric eel. Dudley (Worcestershire) Zoo 
Aquarium recently received some olaw-footed 
toads. 

On the Continent, Paris Zoo Aquarium has dis¬ 
tributed its fish to the Prince of Monaco’s Aquarium 
at Monte Carlo and to private individuals, and its 
reptiles to Marseilles Zoo. The aquarium at Berlui 
Zoo has been broken up and closed and the reptiles 
destroyed. Hamburg Zoo lias disposed of all its 
collection. Belle Vue (Manchester) Aquarium and 
Vivarium Society has decided to levy half the normal 
subscription and review tlie position again m six 
months’ time. 

Archeological Discoveries of 1999 in Ireland 

Aaokjbological excavations in the vicinity of 
Lough Our, Co. Limerick, in the season 1939, it is 
claimed in a report in The Times of January 2 , have 
obtained results of outstanding significance for Irish 
archaeology. This area has now been under investi¬ 
gation For four consecutive seasons, thanks to the 
Government’s scheme For the relief of unemployment; 
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and several sites have been examined, including 
three stone oircJ^s, a niogahthic tomb, and a series 
of dwelling sites. The excavations have been earned 
out under the direction of Prof, Se&n V O’Riordain 
of tho University ot Cork. The principal site oxoa- 
vated in 1939 was a large and exceedingly well- 
preserved stone circle on the western side of the lake) 
near the Hr uff-Limerick road. Not only is this the 
best known prehistoric monument of the Lough (lur, 
but it is also said to bo the finest stone circle in 
Ireland It is built of large stones backed up by a 
huge bank of earth, and encloses a level, open 
internal space 155 ft in diameter. 

Here important finds of pottery were made, of 
which some afford evidence for a new chapter in 
Irish archaeology A reconstructed vessel proved to 
be a ‘beaker 1 , the first of its kind to be found in 
Ireland It belongs to the class of ceramic charac¬ 
teristic of the ‘Beaker Folk’, who reached Britain in 
the late neobthjo or Karly Bronze ages, but, it has 
been thought hitherto, did not reach Ireland. A 
further discovery of considerable interest is that of 
neolithic pottery of types found only sporadically in 
Ireland, except in the north-east On the evidence 
of the finds, tho circle is dated at approximately 
1700 B.c., and its ritual purpose, that of a prehistoric 
temple, is regarded as definitely determined. In a 
group of neohtluc houses on the peninsula of Knocka- 
doon in Lough Uur, one, exceptionally well-con¬ 
structed, is said to be the earliest, house yet found in 
Ireland. It is 32 ft. long by IK ft. wide. The lower 
part of the walls is of stone, tho superstructure of 
wood and thatch—a type well known from various 
periods in northern Eurojie 

Landscape Meteorology 

Mr L. C. W Bonacina’s paper entitled “Land¬ 
scape Meteorology and its Reflection in Art and 
Literature” {Quart. J . Roy. Meteor 8oc. t 85, No 2S2 ; 
October 1939) is a detailed study of the scenic aspect 
of clouds and weather, and an example of that 
oo-operation between soience and art which is one of 
the most interesting developments of culture during 
recent years. We welcome particularly the author’s 
dictum that it is a mistake for the man of science to 
regard scenic values as altogether outside his province, 
It m equally to the point that the landscape artist 
will find additional enjoyment, anil possibly also 
increased efficiency, if he studies the physics of 
meteorological effects. The later part of the paper 
is mainly devoted to descriptions of local and seasonal 
phenomena. One outstanding example is that of 
the night sky as seen from the high plateau of 
Bolivia, where the general aspect of the constellations 
in that of coloured stars. 

Valuable oh is this elaborate paper, the reader 
cannot help feeling how great is the difficulty of 
bringing the artistic and scientific aspects of a 
subject into one essay. The perceptive and reflective 
moods are alternate, and the literary technique for 
their simultaneous treatment has not been fully 
mastered. Indeed, we do not yet know if it can be 
mastered. If so, it, will be by Ruskm re-incarnate in 
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the world of to-day, with the same faculties of sight 
and expression but imbued with the culture of tho 
present time. 

Malnutrition in South Africa 

An informative survey of the state of nutrition of 
t.lie peoples ot South Africa is given by Ellon Radloff 
atul T. W B Osborn in a pamphlet with the above 
title (Johannesburg . The Witwatersrand University 
Press* 1939. 2s.). South Africa has been spoken of 
as the most prosperous country in the world, which 
is a true statement for a minority of the European 
section But South Africa is also a country of poor 
whites and poorer blacks, which is true for several 
millions of non-Europeans and several hundred 
thousands of Europeans The principal dietary 
essentials for proper nutrition are discussed, with 
descriptions of the conditions that result when these 
are deficient Tables are given of the vitamin content 
of common foodstuffs and of typical South African 
diets 

The basic ration scale recommended for adult 
Europeans at the Health Department’s institutions 
appears to lie ample anil adequate, and is m striking 
contrast to the daily diet, scale for adult native 
paupers in Cape Province, winch consists of 1 oz 
of fat (not butter) and 24 oz of mealies. Remedies 
are suggested for the malnutrition that exists, winch 
include improvement of the economic condition of 
the people, educating them to buy meat, milk, fruit 
and vegetables, and in rural communities providing 
more land for them to buy and improving their grade 
of cattle A direct, pharmacological approach to the 
question is also suggested by providing rations of 
essential salts and vitamins 

Underground—and the City of the Future 

In the Beama journal of November reference is 
made to Le Corbusier’s city of the future consisting 
of dwellings, offices, and factories contained in huge 
blocks separated by gardens. One of the main 
features of this modern city is the large part of its 
activity which takes place underground. Power 
stations, garages, warehouses and other public 
service buildings, as well as traffic routes for vehicles 
and pedestrians, would be constructed in this way. 
Already there exists a plan for the diversion of a 
large part of the Pans traffic, the underground routes 
for which were examined by the Minister of Public 
Works some years ago. $lwtrictt& published a report 
on this subject by M. Roger d’Arboville, professor of 
applied electricity m the well-known fioole special© 
d’Architecture, on the lighting of underground traffic 
and pedestrian routes. He reviews the practice 
exemplified in some of the short subways in Paris, 
m the long rood tunnel projected for 1941 under the 
Meuse, the mile-long roadway under the Eseaut at 
Antwerp and various railway tunnels in France and 
England. 

M. d’Arboville discusses the question of the 
lighting of underground road tunnels both in actual 
road tunnels and in many tunnels which are pro¬ 
jected. The ever-increasing density and speed of 
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road traffic make this question of great importance* 
especially at the entrances to the tunnels. The light 
conditions at these places must be very carefully 
graded or else the speed of all transport entering the 
tunnel must be heavily stepped down. The latter 
course is objectionable as it interferes with the 
normal flow over a wide area. He suggests that 
photo-electric cells might be used to maintain the 
lighting more constant and so overcome the changing 
variations of natural light The photo-cells should 
bo directed towards the ground, since otherwise the 
effect of sunlight variations is too strong. 

Dismantling an Old Colliery 

Wk learn from an article m Roads ami Road 
Construction of 1 ooembcr 1 that the famous Cy miner 
Colliery at Perth, Glam., from which coal has been 
raised for more than a hundred years, lifts recently 
ceased work. The immense quantity of plant which 
it. contains is to Ixj dismantled and made available 
for use either in, the coal industry or m similar 
industries engaged on contracts of national impor¬ 
tance. In the history of this colliery, which once 
employed more than three thousand men and pro¬ 
duced more than throe thousand tons of coal a day, 
an interesting story is told of how about fifty years 
ago, whilst boring in the shaft for piping supports, 
the men struck what ih called a ‘gas blower’, which is 
a sort of pocket of free gas. In these days men were 
permitted to take naked lights down m the cage 
with them so tliat they could heat their tea, and 
one of these lights ignited the natural gas As it 
was dangerous to allow such gas to escape into the 
shaft, a two-inch pipe was installed to conduct, it. to 
the surface. Here it has been burning for fifty years 
without being extinguished. Measurements show 
that approximately 650 cub. ft per hour waH being 
omitted at the ‘blow’. The gas is chiefly methane, 
and arrangements have now been made to ‘bottle’ it. 
m steel cylinders at about 800 lb. per sq. in. pressure 
for scientific and industrial use. 

Messrs. George Cohen of London and Swansea 
are at the present time running a 5,000 cub. ft 
vertical engine-driven compressor now in the mine 
to supply air to the haulages fbr removing the under¬ 
ground plant and machinery, of which there is no 
less than 4,000 tons, including about 1,200 tons of 
pit rails. Compressed air was also supplied below for 
working Coal-cutters, jigger conveyors, belt con¬ 
veyors, and turbine fans Kleotrio light, both for 
underground and surface, is supplied by steam-driven 
generating sets. In 1033 a modern dry coal cleaning 
plant of 75 tons per hour capacity was installed at a 
coat of about £20,000 by the Birtley Iron Co The 
roads to the pit are in excellent condition, being 
supported by about 1,700 tons of steel arches, of 
which Messrs, Cohen expect to recover about 500 tons 

Hydro-Electric Development in India 

Recent reports from India, referred to m Beama 
of November, state that a very large irrigation 
scheme which will include the generation of large 
quantities of electric power between the Punjab and 


the State of Bilaspur is under construction. The 
volume of water that will be impounded is three 
times as large as that of the Aswan dam across the 
Nile A further sclieme for the development of water 
power utilizes the high run-off of the monsoon rains 
from the High Range Hills to the plain at Travonooro 
in southern India. Power is obtained from the 
Munnar River as it descends m a series of cascades 
from the hills. The monsoon waters are impounded 
m storage reservoirs built on natural sites. The 
power station ts built on the banks of the river, with 
the tail-race planned to discharge mto it. Above 
stream, the river water is decanted by a weir, then 
passes through a channel to the tunnel ami forebay. 
From there it is earned in a 10,000 ft long tunnel — 
an open channel was impracticable owing to the 
crumbling nature of the surface rock —to the surge 
tower Two parallel pipe-lines connect with the 
power house, each supplying water to a 6,000 brake 
horse-power turbine 

Weather by Telephone in New York 

According to the Bell Laboratories Record of 
November, the New York Telephone Co. inaugurated 
a new service last April. It is now possible in tlie 
Metropolitan area to dial ‘weather’, and hear the 
latest weather prediction, including the anticipated 
temperature, winds, and ram or snow conditions 
The bulletins are based on direct teletype reports 
from the United States Weather Bureau , at present 
these reports are changed hourly between seven in 
the morning and eleven at night. When important 
changes occur, special bulletins may also be given. 
All the equipment used for this servioe is installed 
in the West Fiftieth Street Tent nil Office building, 
and weather announcing trunk lines are run to all the 
central offices in Manhattan, while other parts of the 
metropolitan area reach the announcing bureau 
through sifbcentres or tandem offices. In the tune- 
annoiuwing system a special operator makes each 
announcement herself. In the weather system use 
is made of n recorder using magnetic) tape. It is well 
muted for this servioe as it is necessary to change the 
recorded message frequently and permanent preserva¬ 
tion of tlie record is of no importance. 

The record is made m the usual way by producing, 
in a moving steel tape, a magnetic pattern corre¬ 
sponding to the voioe current coming from the 
microphone circuit. This pattern remains in the tape 
and can bo ‘picket! up’ electrically many thousands 
of times before being erased, This is done by satur¬ 
ating the tape with a strong magnetic field. The 
entire process of erasing* recording a new message 
and reproducing is controlled by a few keys in the 
operating turret. No experience or technique is 
required to obtain exact reproduction of the announce¬ 
ment, and since the steel tape can be used again and 
again indefinitely, there is no continuing expense for 
record material and no processing cost involved 
Three of these machines are used. The tape machine 
employs slightly more than 40 ft., of tape wound on 
three brass drums. The two ends of the tape arc 
eleotrioally welded so that ft forms a single tape loop. 



24 


NATURE 


Demography of Canada 

According to tlio report recently made to the 
International Office of Public Health {Bull. Off. 
internal, d'hyg . publ., 31, 1678 ; 1936) by Dr, H. B. 
Jeffs, the delegate for Canada, the population of 
Canada, exclusive of Yukon and the North Western 
Territories, amounted to about 11,106,000 on June 1, 
1937. The marriage-rate for 1937 was 7*9 per 1,000 
inhabitants. The highest percentage of marriages 
was registered in Manitoba (8*5) and the lowest m 
Saskatchewan (6*2) The birth-rate was 19*8 per 
1,000 inhabitants as compared with 20*0 in 1936. 
The total number of live births was 219,988 in 1937, 
as compared with 220,371 m the previous year. The 
highest birth-rate was in the provmce of Quebec, 
where 76,635 births wore registered or a rate of 24*1 
per thousand inhabitants. In 1937, 113,694 deaths 
wore registered in Canada or a mortality of 10*2 per 
1,000 inhabitants, as compared with 9*7 in 1936. 
The total number of deaths of children under one 
year of age was 16,675 or a mortality of 76 per 1,000 
live births os compared with 66 in 1936. The maternal 
mortality was 1,067 m 1937 or a mortality of 4*9 per 
1,000 live births, as compared with 1,233 deaths or 
a rate of 6*6 m 1936, The highest maternal mortality 
was in Prince Edward Island (5 8 per 1,000 live 
births) and the lowest in Nova Scotia (2*7 per 1,000 
live births) 

A New Biological Journal 

Under the title of Lloydta the Lloyd Library of 
Natural History, Cincinnati, Ohio, lias oommenoed 
the publication of a new quarterly journal of which 
the first number appeared as Vol 1, Nos. 1-4, 1938 ; 
the date of publication is given as January 7, 1939, 
but a copy has only just reached Nature The 
subscription rate is three dollars per annum. "The 
editor is Theodor Just From the numbers already 
published, the main field of the new* journal would 
seem to be systematic, but papers dealing mainly 
with structure hav e been published and many of the 
communications have been freely illustrated with 
both drawings and photographs. Manuscript con¬ 
tributions are welcomed, as also exchanges with 
other institutions Communications should be 
addressed to the Librarian, Lloyd Library, 309 
W Court Street, Cincinnati, Ohio. 

Bibliography of Seismology 

Thk Bibliography of Seismology, 13, No. 2, pub¬ 
lished by the Dominion Observatory at Ottawa, has 
just been reoeived. It contains 124 items over the 
period April, May, June 1939, and has been compiled 
with the assistance of collaborators in Canada, 
United States, New Zealand, Italy, Germany, 
Norway, Japan, U.S.S.R., France, Holland and 
England, As in the preceding number, in addition 
to works on pure seismology, tjjere is again a 
considerable number of works listed on applied 
seismology, chiefly concerned with geophysical pros¬ 
pecting. A list of patents concerned with this latter 
contains eight Items, five being United States patents, 
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one Canadian, and two U.8.8.R. It is pleasing to aee 
a considerable number of papers listed from the 
Seiamologioal Institute, Academy of Sciences, 
U.S.S.R., though it would add to the value of these 
Hussion works if the authors supplied translations 
or abstracts in French, German or English. Unfor¬ 
tunately, again South America is not represented. 

a 

Earthquake in Central America 

An earthquake of considerable intensity was 
experienced on the Pacific coast of central America 
on December 5 just after 8.30 G.M.T., though no 
damage has been reported. The shook was reoorded 
on practically all the seismographs in Amerioa; at 
De Biit (Holland), where the preliminary waves 
arrived just after 8.42; and at Kew, where a full 
complement of waves including PcP* SKS and SSS 
were readily discernible. The maximum ground 
displacement at Kew was 0*043 mm. From readings 
of seismograms at adjacent stations, the epioentre 
has been determined by the United States Coast and 
Geodetic Survey to have been in the Pacific Ocean 
some twenty miles due east of Rio Suohiate (Guate¬ 
mala). 

Announcements 

The U.S.S R. Academy of Sciences has marked 
the sixtieth birthday of M. Joseph St aim by electing 
him an honorary member of the Academy, nominally 
in recognition of his contributions to the development 
of the social theories of Marx and Lenin. It should 
be noted that even the ordinary membership of the 
Academy is restricted to a limited number of men 
of science of outstanding repute, while there are 
very few honorary members, all of them hitherto 
being scientific men of international fame. 

Prof. Fritz Lkjeune, of Cologne, has been 
appointed professor of the history of medicine and 
director of the Institute of the History of Medicine 
at Vienna. 

The Italian Minister of the Interior has offered a 
prize of 30,000 lire for the discovery of chemical 
or biological substances to take the place of 
insulin. 

The League of Nations Health Committee has 
arranged t o set up * a sub-committee which 
may be summoned in an emergency to deal with 
epidemics of infectious diseases arising out of the 
War. 

The Ministry of Health has published a memo¬ 
randum on typhoid fever for the use of local 
authorities and medical officers of health (Memo. 
226/Med, H.M. Stationery Office. 2d. net). The 
memorandum deals with typhoid and paratyphoid 
fevers, their history, diagnosis, prevention and control, 
and it contains an appendix on laboratory methods 
of diagnosis. 
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A Factor influencing Nitrogen Excretion 
from Leguminous Root Nodules 

The excretion of nitrogen compounds from 
leguminous root nodules which has been demonstrated 
in this laboratory with a sterile oulture system and, 
from the practical point of view, investigated with 
ordinary pot cultures, has not been shown in the pot 
cultures of all investigators 1 *'. With a sterile culture 
system Wilson has accomplished the excretion almoflt 
regularly* 

It is difficult for us to explain the negative results 
appearing in the literature since, during 1928 38 , wo 
have regularly obtained excretion, and often a very 
powerful one, in hundreds of experiments also with pot 
cultures. In 1938 and 1939, however, excretion 
oocurred only in a part of the experiments. Of parallel 
cultures under the same conditions, some showed 
powerful excretion while little or no oxcretion occurred 
in others. Light intensity could therefore not be the 
cause of conflicting results, as the plants were grow¬ 
ing under identical conditions. There was also no 
difference in the quality of the quartz sand used in them. 

In trying to discover the cause of those variations 
we finally paid attention to the quality of the con¬ 
tainers. We have always used unglazed pots of burned 
clay. When we examined the pots used in the 
summers of 1038 and 1939 we noted great variations 
in their porosity. The pots in which oats grew fairly 
well in association with inoculated peas proved to 
be more porous than those whore the growth of the 
oats was poor. The porosity of the pots was measured 
by allowing them to soak in water and determinmg 

XJngtaftd burned clay pots, dlam. 9 fn, 7 76 k«m quart* und. 
4 peas (inoculated with bacterial strain B Jt) and A oaU (Guldnwn XI) 
In each pot. Control: 0 oats alone N*frec nutrient solution. Period 
of growth 20 July-26 Sapt 1939. 3 parallel experiments. 


Variety of pea 

B in pww, 
TOKm. 

B In oats 
mgxn. 

Excreted 

Jf taken 
up by oat, 
mam. 

Soaking 
tim* of 
the pot, 
row. 


172-2 

69* 

55 2 

38 

Adoptive 

100-8 

40 9 

26 l 

81 

187*6 

24 1 

0 8 

105 


204-3 

48 2 

S3 <4 

20 

Conoordia 

AtC *9 

13 4 

- 1 *4 

80 


*47* 

32-6 

17-7 | 

26 


167-8 

74*2 

59-4 

46 

Mannor. Qtornft 

646 1 

17-9 

8 1 

195 

Control 


IS 4 

15-4*7 

14*8 >14*8 
14 4 J 

- 1 4 ! 

190 


the time which was required to make tho inside of 
the pot moist. The accompanying table illustrates 
some of our results 

Our results show that the growtli of oats m 
associated oulture with pea depends evidently on the 
porosity of tho culture pot, and thus on the aera¬ 
tion of the media As the experimental conditions 
sand and nutrient solution—have been identical m 
all oxj>enments, only tho difference in the quality of 
the pots can explain the decided variations m the 
excretion of the parallel cultures. The experimental 
data also illustrate the fact noted earlier that when 
the exoretion is high the growth of the pea is often, 
though not always, unpaired. 

Whon the excretion of nitrogen from the leguminous 
root nodules is investigated in associated cultures 
with ordinary pot cultures, containers should he clay 
pots, which are very porous. Large pots generally give 
better results than small ones 

AhtTURI I VlRTANKN. 
Maila Torniainen 

Biochemical Inst i tuto. 

Helsinki 
Nov 30 

1 Bond, NATUSH, MO, 0937) 

» WllHon, Nature, 140, 154 (1937). 

1 Wilson, J Aitric Sri , 87, 307 (1038) 


Effects of Concentrated Aqueous and 
certain Non-aqueous Solutions of Alkali 
upon Wool 

Chemists are well aware that wool is readily 
attacked by alkaline reagents. These disrupt the 
disulphide groups of the cystine contained in the 
polypeptide chains, thus weakening the fibre struc¬ 
ture The woollen manufacturer also recognizes that 
wool is susceptible to attack by alkali, as the term 
‘alkali damage’ indicates. This damage frequently 
results from inefficient scouring which afterwards 
causes the wool to dye unevenly. 

The surprising fact that t}ie fibre is not seriously 
damaged by cold, concentrated, aqueous solutions of 
sodium hydroxide was investigated by Buntrock 1 , 
Matthews*, and Speakman*. The two earlior workers 
showed that yams, treated with 62 per cent aqueous 
sodium hydroxide solutions, became stronger, 
Matthews reported that the sulphur content was 
greatly lowered by the treatment, that the surface 
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scales of the individual fibres fused together, that the 
ability of the wool to felt was not reduoed, and that 
its affinity for acid dyes was increased. tSpeakman 
showed that the strength of individual fibres was 
unaffected by tliis treatment. He suggested that the 
increased strength of yams was due to the 'fusing 
together of different fibres under the influence of 
weakly alkaline solutions formed during the prooesses 
involved in the removal of the alkali from the wool. 
8ome of these matters have been reinvestigated by 
us, and particular attention has been given to the 
removal of the alkali in such a way that risk of 
damage to the fibres in this process was minimized. 
A summary of our results follows. 

(1) The sulphur and nitrogen contents of merino 
wools are very little altered by immersion in 52 per 
cent sodium hydroxide for periods up to 30 minutes 
at room temperatures 

(2) No major changes in the surface structure of 
the fibre result from such a treatment for 5-10 
minutes. Microscopic examination shows little 
or no difference between treated and untreated 
fibres 

(3) Wool treated with concentrated solutions of 

sodium hydroxide absorbs acid dyes 8uoh 

wools have a greater affinity for acid dyes than similar 
untreated wools. 

(4) A woven Woollen fabric treated with 62 per 
cent sodium hydroxide shows less tendency to shrink 
on washing than a normal fabric. 

These studies have been extended to the treatment 
of wool with alkalis dissolved m certain organic 
solvents. By using much weaker alcoholic solutions 
of sodium (or potassium) hydroxide, similar results 
to those obtained with concentrated aqueous solu¬ 
tions can be ohtamed with less risk of damage to 
the wool The reduced tendency of treated wools to 
shrink, moreover, is much more marked, especially 
when knitted fabrics are used. This has been found 
to depend on • 

(а) The nature of the alkali used Potassium 
hydroxide gives slightly better and more even results 
than sodium hydroxide. 

(б) The nature of the solvent. Solutions of alkali 
in dry methyl alcohol give less satisfactory results 
than similar solutions in alcohols of higher molecular 
weight 

(c) The percentage of water present in the solvent. 
The results are obtained slowly with dry reagents 
and quickly if 10 per cent or more of water is present. 
Damage to the fibre is more likely at these higher 
concentrations, and the optimum water oontent for 
speed of reaction, ease of control and minimum risk 
of damage is about 6 per cent. 

Tlie time of reaction depends on the concentration 
of the alkali used ; thus we have found that with more 
dilute solutions longer immersion periods are required 
to give satisfactory results 

The limits that have been found with 7 per cent 
potassium hydroxido solutions are 1-30 minutes, 
depending on the water oontent of the alcohol used, 
and the treatment period may be extended to 16 
hours with similar solutions of 0*06 per cent con¬ 
centration. The rate of action increases with tem¬ 
perature. 

Risk of damage to fibres after they have been 
treated with alcoholic solutions of alkali is eliminated 
by neutralizing excess alkali in a bath of 5 per cent, 
by volume, concentrated commercial sulphuric acid 
in alcohol. If hydrogen sulphide is evolved during 
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the treatment it indicates that the process has been 
carried out incorrectly, and the wool will probably 
be damaged. 

As regards strength and ability to stretch, treated 
fibres are not different from untreated. Their surface, 
however, is rougher than that of untreated fibres 
These physical tests have been made by our colleague, 
Mr E. H Mercer, who has also noted that the more 
tightly twisted yarns of treated fibres are stronger 
than similar yams of normal wool. 

This method of treat mg wool promises to be of 
importance from both the commercial and the purely 
scientific points of view. Commercially, a treatment 
of wool fo t less than two minutes may give a product 
which is substantially non-felting, which absorbs 
dyes more readily, which can be made into stronger 
yams, which will wear more satisfactorily than 
normal wool, and which shows less tendency to 
develop a fluffy surface during wear Scientifically, 
the reagents may prove useful in further study of 

(a) the oapacity of wool to oombine with alkali; 

(b) the cause of felting and slirinkage resulting from 
this ; and (c) the moleoular structure of wool. 

A full account of our work will be published Bhortly 
as a bulletin of the Council for Scientific and Industrial 
Research. The work has been facilitated by financial 
assistance granted by the Australian Wool Board. 

Mabtin R. Frenky. 

M. Lcpbon. 

Council for Scientific and Industrial Research, 
McMasfcer Laboratory, 

Parramatta Road, Glebe, N S.W 
Nov. 24. 

1 Buntrook, Farber Z , 8, 169 (1898) 

1 Matthew*, J Sor Ch<m Ind , 21, 185 (1902) 

* SpMkman. J Sor Gktm fnd, U8, 321 (1929). 


Amine Oxidase and Benzedrine 

Experiments which we have carried out during 
recent years seem to be of general interest in con¬ 
nexion with the observation reported by Mann and 
Quastel 1 on the effect of benzedrine (p-phenylwo- 
propylamine) on the metabolism of the central 
nervous system. First, it now seems possible to relate 
the action of the drug to on in vitro effect on one of 
the enzymic systems in the body ; secondly, we can 
in this instance relate the action of the drug to its 
chemical structure. The effect on metabolism finds 
its explanation in the inhibitor action of |3-phenyl- 
wopropylamine and its derivatives on amine oxidase. 
This effect was first described for ephedrine 1 , but it 
was shown soon afterwards that ephedrine shared it 
with all other derivatives of p-phenylwopropylamine 
that were examined 1 . The general rule emerged from 
these experiments that substances of the constitution 

R—O—•CH.NHg-—CH # act as inhibitors of the 

enzyme. The characteristic difference between sub¬ 
strates and inhibitors of amine oxidase is that the 
latter contain the amino group not attached to a 
terminal carbon atom of a chain. It is known that 
the awakening effect of these drugs is also bound up 
with this characteristic structure, and that it is 
absent from those substances in which the amino 
group is attached to a terminal G atom of a chain 4 .* 
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Partly through the kindness of Dr. G A. Allee, 
of Los Angeles, I have recently had the opportunity 
of examining a number of different amines of this 
group and have shown that a further subdivision of the 
P-phenyl&opropylamine group of inhibitors is possible. 
Hubstanoes of the structure K—OH,—CH.NH 8 —CIi„ 
for example, veritol and benzedrine, are much stronger 
inhibitors of amine oxidase than those of the structure 
E —CHOH—CH.NBg—CH„ for example, ephedrine ; 
a comparison with the awakening properties of these 
substances in the living animal shows that there is 
again agreement between %n wtro effect and pharma¬ 
cological action 4 *. 

Hermann Blaschko. 

Physiological Laboratory, 

Cambridge. 

Dec. 8. 

* Those experiment* were carried out with a grant from the EUa 
Bat hit Plotr Foundation 

1 Mann and QuokUjI, Natuhb, 144, 043 (1039) 

* Uloachko, Rlehtor and Schlossmann, bxochsm J , 31. 2187 (1037) 

* filaschfco, J Physiol., 08. 7P (1038). 

4 Jacobsen. Christensen. Kriktwn and Hold, Skand Aroh Physiol, 
79, 258 (1088) 

*Allea, Amer. J Physiol., 183. 420 (1039). 


Electrophoresis of Animal Viruses and 
their Neutralizing Antibodies in Low 
Concentrations 

A perusal of the literature dealing with the 
physico-chemical properties of animal viruses and 
their neutralizing antibodies reveals tho fact that 
very little attention has been given to the mobility 
in an electric field of these important substances. 

The main investigations on the electrophoresis of 
viruses and their neutralizing antibodies have been to 
determine the sign of the charge and the direc¬ 
tion of mobility 1 * V, the separation of virus from 
virus-antibody mixtures 4 * 1 , and the recovery of 
virus from the brains and spleens of animals roeovered 
from virus diseases*. 

In none of the above-mentioned investigations has 
any attempt been made to determine the rate of 
migration of the viruses or their neutralizing antibodies, 
as the apparatus employed was highly unsuitable for 
that purpose. In order to measure the migration of 
viruses and their neutralizing antibodies an apparatus 
was constructed which has been applied with success 
to such measurements. 

With the cud of the accompanying diagram the 
essential parts of the apparatus can be explained. 
B and O are two electrode vessels connected up to 
the U-tube A in the way illustrated. Two reversible 
silver-rilver-ohlorideelectrodesin saturated potassium 
chloride solution serve as anode and cathode. The 
©lootrode vessels and U-tube are filled with buffer 
against which the subetanoe has previously been 
dialysed. By means of the two vessels Q and H 
saturated potassium chloride solution is let into the 
electrode vessels to cover the electrodes. The virus 
or antibody in serum buffer mixture is let through 
the tap D to form a boundary under the buffer 
solution in A. The boundaries are brought up to 
levels above the two tape E and F. A position is 
intorked off 2 cm. above the boundaries between the 
raft* end serum buffer mixture, and the electric 


current switched on. At the position 2 cm. from the 
original boundary small samples of fluid (0*1 cx.) are 
carefully pipetted off with a fine pipette after suitable 
time intervals and tested by means of biological 
methods for virus or antibodies. The limb of the 
U-tube in which tho samples are not taken is kept 
closed by means of a stopcock. The samples remain 
negative until the virus or antibodies reach the 
pipette. 

The mobility of the substance investigated is given 
by the equation* 

(a -- 1) a? OjlA, 

where J) is the distance traversed by the substance 
(here 2 cm ) ; x is the conductivity of the solution; 
0 is the cross-section of the U-tube at the point 
where the samples are taken ; t is the time required 
for the substance to traverse the distance D ; A is 
the strength of the electric current. 



By plotting the mobilities at. various hydrogen ion 
concentrations against the hydrogen ion concentra¬ 
tions of the buffer, the iso-electric point can be 
determined by extrapolation or interpolation 9 . The 
experiments are conducted in a room at con¬ 
stant temperature and a small current is employed, 
generally 1 milliampere, to minimize heating effects 
whioh might cause oonvection currents. It would be 
more preferable to oonduct the experiments in a 
water thermostat. The apparatus employed is a 
modification of the Tiselius moving boundary 
method 9 *’, but it is less complicated and less 
expensive, and with suitable optical arrangements 
and proper thermostatic control it can be used for 
similar purposes, for example, separation of the 
components in protein mixtures. 

An extensive report on the electrophoresis of viruses 
and their neutralizing antibodies will be published in 
the Qnderstepoort Journal . 

Alfred Poiron. 

Veterinary Research Laboratories, 

Onderstepoort, 

South Afrioa. 

1 Todd, Bril. J. Bmp. Path., 9, 309 (1937). 

• outflU, Boat, J. mm* *«*».«, m tm?) 

• DoUgUt, Wlkoa-Smith, Bnt. J. Bmp. Path., ft, £19 (1928). 

4 Ogtor, 0Ut«tt, Brit, J Bmp. Pith . U, 00 (1931). 

4 Otttofci Loss, Bmp. Utd,. 90, 203 (1989). 

4 Tteslltu. Dtaertetio*, Uppaala (1930). 

’ TtttUaa, Trtmt. JPtnd. $oo„ IS, 084 (1937), 
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Relation between Corpus allatum and 
Ovaries in Adult Flies (Muscidz) 

The adult Mueoida examined by rne (Muaoa, 
Calliphora and Lucilia) poaseaa on unpaired 
median corpus allatum which is situated dorsal to 
the oesophagus in the region connecting the neck with 
the prothorax. Just beneath the corpus allatum lies 
the aorta, beneath this comes a sympathetic ganglion 
(ganglion hypocerebrale), and below this lies the 
oesophagus. An examination of newly hatched unfed 
females of Muttca domeetica showed the presence of a 
small rather flat corpus allatum, whereas the same 
organ of mature females was considerably larger, 
wliioh was also the case in Calliphora and Lucilia. 
Thus it seems reasonable to assume that the corpus 
allatum of adult Musoidse has a function similar to 
that of the corpus allatum of the adult female 
Rhodnius os found by Wigglesworth 1 (of. also experi¬ 
ments of Weed on Melanoplus*), that is, to oontrol 
tho development of the ovaries. In order to test this 
hypothesis I removed the corpus allatum of rather 



Relative akeab or corpora allata in 

CASTRATED CALLIPHORA FEMALES (I) AND 

operated controls (II) 


newly hatched unfed females of Calliphora and 
Lucilia. It proved possible to extirpate the corpus 
allatum solely without damaging the aorta. The 
mortality was low; out of seventeen Calliphora 
which had their corpus allatum extirpated three died. 
After six days at 20° C. and normal feeding (sugar, 
meat and water) thirteen of the fourteen survivors 
showed small slightly developed ovanes, whereas one 
had large ovanes with nearly mature eggs. Thirteen 
of the fifteen operated controls (none of which died) 
had large nearly mature ovaries, and two had some¬ 
what smaller ovanes with conspicuous nurse cells; 
but these ovanes were much larger and much more 
developed than the ovaries of the thirteen individuals 
from which the corpus allatum had been excised. 

Fourteen about one-day-old unfed Lucilia females 
had their corpus allatum extirpated. After six days 
at 20 ° C. and normal feeding, nine showed small 
slightly developed ovaries; in one fly the ovaries 
were somewhat larger, two had ovaries with con¬ 
spicuous nurse oells, and two had large nearly mature 
ovaries. Out of ten operated controls, one died, the 
surviving nine all showed large mature ovaries. The 
small ovaries of the flies without corpus allatum 
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seem to have stopped growth at the name stage of 
development. 

It would appear from these experiments that the 
corpus allatum of Calliphora and Lucilia females 
produces a hormone which regulates maturation of 
the ovanes, just as is the case in Rhodmus. 

The growth of the ovaries in some individuals, in 
spite of the removal of the corpus allatum, may be 
explained in one of two ways : 

(1) Already before the extirpation the corpus 
allatum has produced sufficient hormone to induoe 
maturation of the eggs. 

(2) A small piece of the corpus allatum may have 
remained in the animal and produced the hormone 
necessary for maturation of the eggs. 

If the first hypothesis is the right one, it should be 
possible to determine a critical period for the effect 
of the hormone by using flies the age of which is 
exactly known. Experiments have been begun to 
test this. 

In dissecting females of Lucilia, four flies were 
found to possess an abnormally large corpus allatum 
and very small undeveloped ovanes. Acoordmg to 
the known age of two of these flies, they ought to 
have been mature. Two explanations seem to be 
possible ; 

( 1 ) The corpus allatum has hypertrophied, but is 
functionless, and for this reason the ovaries remain 
undeveloped. 

(2) There is a mutual influence of the corpus 
allatum and the ovaries. Some unknown factor has 
inhibited the development of the ovaries, although the 
corpus allatum still produces the egg-maturing hor¬ 
mone 5 but the abnormal ovaries have no efifeot on the 
corpus allatum, and so this organ hypertrophies. 

If the second hypothesis holds true, * removal of 
the ovaries from newly hatched flies ought to cause 
a similar enlargement of the corpus allatum as that 
seen in the abnormal individuals referred to. In this 
connexion it should be remembered that in some 
vertebrates castration brings about a considerable 
increase in size of the pituitary gland, an organ to 
which the corpus allatum of insects bears some 
resemblance. 

To test this, fifty newly hatched Calliphora females 
had their ovaries extirpated. Out of these, thirty-one 
died (the mortality was very high at the beginning, 
later on I succeeded in lowering it considerably) j 
after seven days at 20® C. the surviving nineteen 
showed an abnoz\nally large corpus allatum. Out 
of thirty-five operated controls fourteen died $ after 
seven days at 25° C. twenty showed fully mature 
ovaries and a considerably smaller oorpua allatum 
than the castrated ones, whereas one fly had abnormal 
ovaries and correspondingly a very large oorpus 
allatum. All the corpora allata of the castrated 
females as well as those of the operated controls were 
examined on living animals ana drawn bv means of 
a camera iuoida. The areas of the drawings of the 
individual organa have been calculated and are shown 
in the two curves of the accompanying graph; to 
obtain the absolute sixes of the Organs these values 
must be divided by 8,100 as the mmt rrtsgnrfloation 
used was 90. It is obvious, as tide migpht have ex¬ 
pected, that there is a considerable Variation in both 
groups, but in no case is a oorpw wMo from a 
control as large as a corpus aliatom fr o a tjastrated 
female. 

These experiments support the seodM.lmcitherit 
Stated above. It thus appears dues 

the oorpus allatum oontrol the ripehhig ^ 
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m the normal adult fly. but also the growing ovaries 
influence the size of corpus allatum, which m the 
absence of ovaries hypertrophies. As yet the precise 
nature of this action is obscure. The investigation is 
being oontinued. 

Kllev Thomsen. 

Zoological Laboratory of the Royal 
Veterinary and Agricultural College, 

Copenhagen. 

Nov 30. 

' Wtgtflesworth, V. B , Quart, J Mvro Srt , 70, 01-121 (1930) 

' Weed, I. 0., Proc. Soc. Exp Biol Mod , 84, HHIJ (1936) ; Weed, 
I. G , Anat Bee , 70, Suppl., 80 (1937) 


Bending of Glass under Long Continued 
Stress 

I have tried the following experiment . A piece 
of optically flat crown glass 3*5 cm. long, and 1*5 cm 
broad and 0*3 om, thick, was supported on wood at 
the extreme ends, and the middle was loaded with 
6 kgm. applied by means of a wooden chisel edge, 
which carried a weight moving in guides above. It 
remained in position from April 0 , 1938, to December 
13, 1039. At the end of that time the glass was taken 
out and tested on an optical flat by means of inter¬ 
ference fringes. It was found to have been bent, 
the sagitta of the arc amounting to 2*5 Viands or 
I *25 waveH, that is, about 6 X 10“* cm. 

Rayleigh. 

Terling Plaoe, 

Chelmsford. 

Dec. 13. 


Scattering of Mesons and the Magnetic 
■Moments of Proton and Neutron 


The meson theory in its present form exhibits a 
number of difficulties which are connected with the 
particular way in which the conservation of charge 
and the spin enter the interaction between mesons 
and the nuclear particles. The expression for the 
anomalous magnetic moment of the proton and 

00 

neutron 1 , for example, diverges as Jdk. The cross- 

o 

section for the scattering of mesons by a nucleus is 
found to be very much larger than experiments 
permit and increases rapidly with increasing energy. 
This would be incompatible with the high penetrating 
power of cosmic ray mesons. The cross-section for 
scattering of a longitudinal meson (rest mass pi) with 
energy i (momentum pje) is, according to the present 
theory, given by* 


H£)- 


P* 


pc*/ s*(pc*)* 


06 


From the analogy of mesons with light quanta, one 
would expect a eroes-section of the order ^•/itfc*)*, 
whsee M is the mass of the proton* and no increase 
with ens^y.fbr * >pa*. - The experimentally J. G, 


Wilson 3 have shown that the scattering cross-section, 
even for an energy so low as a few times pc* ( 10 * ev.) 
is smaller than ( 1 ) by an order of magnitude and does 
not increase with energy. 

As can be seen from the computation of (I), both 
difficulties aro due to the fact that the conservation 
of charge forbids a number of transitions which could 
occur if mesons were neutral particles*. A neutral 
meson could, for example, be emitted and absorbed by 
a proton. A positive meson can only be emitted by 
a proton but not abeorlied . The oross-seotion for 
scattering would be of tlte right order of magnitude 
if we allow a positive meson also to be absorbed and 
a negative one to be emitted by a proton, etc., or, 
in other words, if ‘proton states* with charges — e 
and 4- 2e existed 4 The introduction of those 
particles meats, however, with tho following diffi¬ 
culties. First, particles of this nature ore not observed 
and are unlikely to have escaped observation if they 
occur m heavy nuolei Seoondly, if a proton were 
capable of emitting also a negative meson, the 
negative meson would give a contribution to the 
anomalous magnetic moment of the proton of opposite 
sign and- -all other quantities being equal—of the 
same value as the contribution from the positive 
meson. Thus, there would be no anomalous magnetic 
moment at all. 

These difficulties can be overcome if we assume 
that the rest moss of the new particles is considerably 
higher than that of the proton, say, by 25-50 electron 
masses (see below). The particles would then be 
extremely unstable and would not play any part in 
the structure of heavy nuclei Denoting the mass 
difference between the new particles and the proton 
by A M, the cross-section for the scattering of a 
longitudinal meson becomes, for e < Me*, assuming 
A M <p, 



This expression does not morease with energy for 
*>pc* If p is approximately pe*, ( 2 ) is smaller by 
a factor (Ailf/fi ) 3 than (1). A value AAf/p of 
approximately 1/5 would be sufficient to bring ( 2 ) 
into harmony with the experimental requirements. 
For c greater than Me*, 9 will probably decrease owing 
to the relativistic features of the proton. 

Similar considerations must be applied to the spin. 
The spin contributes also to the high scattering cross- 
section (for transverse mesons) This can be avoided 
if we introduce also 'higher spm states*, for example, 
heavy particles with spm $ of 3/2. Transitions from 
the normal proton state, b equal to 1 / 2 , to these 
higher states under the influence of a meson field 
can be included in the theory in a very simple 
manner In the present theory the spin-dependent 
interaction between a meson field 9 and a nuclear 
particle is //X (e curl ®), where 9 is the spin matrix 
and has only matrix elements for A a ~ 0 . 9 has to 
be extended in such a way as to include transitions 
A# w 1 . This can be done if we replace a by the 
matrix of a dipole •moment r/r. For transitions 
As « 0 , the matrix elements of r/r and of 9 ore 
identical. If this is done, the cross-section for the 
scattering of transverse mesons also is small and of 
the order of magnitude (2). The physical significance 
of r/r is that ot the intrineic magnetic dipole moment 
ol the proton, which is a characteristic feature of the 
meson theory (r is not, of course, the spaoial position 
of the proton). 
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As a further result of our now assumptions, the 
anomalous magnetic moments diverge only logarithm 
micaUy. Suoh a divergence can, at the present stage 
of the theory of the meson, scarcely be considered 
as a very serious difficulty. The relativistio features 
of the proton have so far been neglected, and it may 
well be that the logarithmic divergence would dis¬ 
appear if they are taken mto account properly. As 
an upper limit for the validity of the meson theory 
in the form proposed above, wo therefore take the 
rest energy of the proton. The anomalous magnetic 
moment of the proton then becomes (in units of the 
nuclear magneton p 0 ) 


mam p 

p # Sir p 1 he 


( l 0 g f-?-- 3 > W 


This is of the right order of magnitude when A M/\l 
is approximately 1/5, which is the value assumed 
above. 

W. Heitleb. 

H. H, Wills Physical Laboratory, 

University, Bristol, 8. 

Nov. 28. 


1 FrOhlioh, Heltler And K>mmer, Ptqc Roy Soc , A. 109, 154 (1938) 
Yukawa. Sakata and Takotani, Prvc Math. Phyt Soc. Japan t 
90. 319 (1938). 

* Heltler, Proc Roy Soe , A, ISO. 520 (1938). and Report of the 

Eighth Solvay Conference, Brussels. In the preaa, where the 
roaaons for the high cross-section are analysed. 

' Wilson, Proc, Roy. 8oc , In the prow 1 am very much Indebted to 
Dr. Wllaon fbr having sent me hU M8 before publication. 

* Thl* poutblUty was first mentioned to rae by Bh&bha In a private 

discussion In connexion with his olassloal theory for neutral 
mesons. The whole problem was very much clarified In dis¬ 
cussions with Bhabhft, FrOhlleh and Kemmcr, 


A Simple Rule for Evaluating Atomic 
Constants 


From some of the fundamental constants, natural 
units can be formed, showing simple relations among 
many other constants 1 . The fine structure constant 
is the well-known example 


2twj* 1 

——uc Ot e=s —- 

ch 137 


( 1 ) 


Also a gives a simple relation between the velocity 
of the electron in the normal hydrogen atom and 
the velocity of light, and that between the radius 
of the electron and of the hydrogen atom in the 
normal state ; 


** « «, Ti *•. 

<5 TH 

Now let us consider the two following length units s 
one is for charged particles, and the other for on. 
charged particles : 



Tho ratio of these two. 



(3) 


ktk 



• - (4) 


will be shown to play a similar pfcrt to ot. In order 
to show that, let us employ the de Broglie wave 
equation in a wide sense. 
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where the subscripts max. and 0 denote respectively 
the maximum and minimum moss or length. 

From (3) and (5) 


tu' 

T 




a 


c« 


which is also a length. 

Comparing this with the well-known equation 
showing the relation between the mass and the radius 

of the universe, M. u ® >= ^Ir, 
c* 2 


we may write 


lo 


M U Q 

c> 


— ^max * 


m 


where M max and are identified with the mass 
of the universe M u . and the longest distance in spaco, 
tzR(2, respectively 

It is interesting to find the numerical coincidence 
in the two following oases : 

♦ 

Ms «. . . . (7); =. 3A‘ . . . (8) 

tw 0 nio 


Afji denotes the mass of a hydrogen atom. 
From (7) and (8) 


n |A‘ = A’ =■ 130 x 2»“ ...(») 

jMh 

N being the total number of particles in the universe*. 
From (5), (0) and (7) 



From (2). (3), (0). (9) and (10) 

ATh 3 ch 

W = vi 7* 

Furthermore, the Rydberg constant, 

** “ ~3c~ • • 


. .( 10 ) 

• CD 

• (18) 


With any three constants given, we can thus 
evaluate the rest. Now let us assume the experi¬ 
mental values of c, R& and Q, which are compara¬ 
tively reliable*. 

c ** (2*99774 ± 0*00005) 10 M cm./sec.*) 

R* ~ (109,737*42 ± 0-00) /om. L .(4) 

0 - (6*658 ± 0*001)10^ om-Vgm.sec.*J 

Then we can find the values of K «, and Mr 
as follows ; The value of A is found in (9) to be 
0*9715 x 10 u , which is an absolutely definite 
number. 

From (1), (4) and (12), 

h ” [l0K»i%(I37)*A*] O “ 7T ‘ ,<,8) 


From (1), 


e * - CaSIFv]* “**•••• (14) 


From (4), 

“ Kt $ * * ll6) 
From (1) and (11), Mn - x 137} m. «= KJt. 


Id, • * 
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The result* agree closely with the experimental 
values as shown in the accompanying table. 


Con¬ 

stant 

Calculated value 

Observed value* 

h 

fi 0213x10*" erg mo 
±10 

0-0189 xlO-* 1 erg sec, 

±86 

6-0242 

±10 

6-0133 

±84 

* 

4 8019 x Ur‘* e a v 
±7 

4*8026 xlO- 1 * Jtsr 

±4 

m 0 

9-099x10-“ gm 
±1 

9 1070 > 10**' gm 

±14 

9 1073 
±24 

9 0171 
±14 

a/ h 

1 6014x10-“ gut 

±2 

1 0017 xl0- M gm, 

±17 

e/tn 

1 7005 x 3 0 T UU /gm 
±2 

1 7691 xlO’S.M u,/gm, 

+ 2 

hie 

1 8788 x 10* H erg see /K.8 U 
±2 

1 3701 x 10* lJ erg see i 
±0 H.SU 

1 8782 
±7 

1*3773 

1 1 - 

1 3771 

i f-7 


Fo-lkon Woo. 

National Wu-Han University, 

Kiating, Szechwan. 

1 Eddington, "Now Pathways of Science*". 

• Eddington, "Relativity Theory of Protons and Electrons" 

1 Bond, Phil. Mag., 024 (1980). 

1 Mlohelson, Attropkm, J , 82 , 26 (1935). 

* Dunnington, Rev. Mod. PA$»., (11), 78 (I98»i 


Landau Diamagnetism and the Fermi- 
Dirac Energy Distribution of the 
Metallic Electrons in Graphite 

It was discovered by Landau 1 that an electron 
gas should have, besides its spin paramagnetism, an 
appreciable diamagnetism due to the quantized 
orbital motions of the electrons m the magnetic field. 
If the electrons are free , the diamagnetio susceptibility 
per unit volume of the gas, when it is non-degenerate, 
is given by the Curie law 


K « 



0 ) 


numerically three times the diamagnetic susceptibility 
and therefore predominates. 

For the electrons in any aotual metal, which are 
under the influence of the lattice field, the expressions 
for the two susceptibilities are naturally more com¬ 
plicated. In particular, the 3 ; 1 ratio between them 
does not hold, and under special conditions the 
paramagnetic part of the susceptibility may become 
negligible in comparison with the diamagnetio part. 
When further, as in graphite, the metallio electrons 
can move about freely in a plane, and the freedom 
of movement is confined practically to the plane, 
the susceptibility along the normal to the plane will 
conform to equation (1) at high temperatures, and 
to (2) at low temperatures, the degeneracy tempera¬ 
ture T 9 appearing in (2) being, however, much smaller 
than that given by (3) for electrons that are free to 
move in all directions. 

These results have been verified in graphite. Its 
abnormal diamagnetism, which is confined to the 
direction of its hexagonal axis, oonforms to equation 
(1) at high temperatures, and to (2) at low tempera¬ 
tures, with n corresponding to one electron per carbon 
atom , and 1\ — 520° K. ; at all temperatures (in the 
range investigated) the susceptibility per carbon 
atom is found to be the same os the diamagnetio 
susceptibility per electron of a Fermi free-olectron 
gas the degeneracy temperature of which is 520° K. 
The theorotioal values for the specific susceptibility 
(per gram) of graphite, x- calculated on this 
basis, are represented by the accompanying curve, 
and it will be seen that the experimental values, 
which are denoted by circles, lie close to the 
curve*. The straight line which the curve tends 
to reach asymptotically at high temperatures is 
also drawn in the graph, and corresponds to 
equation (1) 

That one electron per carbon atom should be free 
to move about in the basal plane agrees with the 
known structure of graphite. There is a Brillouin 
zone whioh can just accommodate 3 electrons per 
atom, whioh is a fiat hexagonal prism bounded by 
{000,2} and {2U,0}, and the energy discontinuities 
across all the faces of the zone ore large. There is 
a bigger zone bounded by (000,2} and {220,0} which 
can just contain 4 electrons per atom, but the energy 
discontinuity across {220,0} is small. 

The agreement between the experimental data and 
the theoretical curve plotted in the graph may be 
regarded as a convincing demonstration of Landau's 
value for the diamagnetism of a free-electron gas. 


and when it is completely degen¬ 
erate by the temperature-indepen¬ 
dent value 


K «= 


»(A* 

“m? 


( 8 ) 


where n is the number of electrons 
per unit volume, (x is the Bohr 
magneton, T % is the degeneracy 
temperature defined by 


*T d 


h* /8ny/* 

2i» \Sit/ 


(3) 


and the other letters have their 
usual significance. For such a gee 
the paramagnetic sueoeptibiliiy is 
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and of its temperature variation in accordance with 
the statistics of Formi and Dirac 

K S. Krishnan. 

Indian Association for the 
Cultivation of Science, 

Calcutta 
Oot. 21. 

1 Z , /%#., 64 , 6140 0930 ) 

■ Tho theoretical curve wan plotted with the help of the tables for 
the Fermi-Dirac Intearel# tflvcn by Stoner, Proc, Leed* PMl Sac , 
8, 403 (1038) The experimental value# are from the measure¬ 
ment# by KiishnAn and Gttngull, Z Krut , A, 100, 530 0 030), 
and some unpublished measurement# by GaiiruII 


Total Solar Eclipse of October i, 1940 

The Joint Permanent Eclipse Committee of the 
Royal Society and the Royal Astronomical Society 
has for some years plans prepared for a number 
of expeditions to observe, what should be a very 
good eclipse for study, the total ochpse of October 1, 
1940. Prof. J. A. Carroll was to have gone from 
Aberdeen to Brazil with an objective interferometer 
and an echelon spectrograph for a study of coronal 
and chromospheric line contours and wave-lengths. 
The Royal Observatory, Greenwich, and the 
Cape Observatory were to have gone to Calvmia 
for a study of the Einstein displacement of 
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stellar images, for a spectrograph;c study of the 
chromosphere with a moving-plate camera and for 
other work. Prof. H. Dingle was to have gone to 
a station near the edge of the belt of totality for 
work on wave-lengths and intensities of chromo¬ 
spheric lines near the cusp. The Solar Physios 
Observatory and the Radoliffe Observatory, Pretoria, 
were to have joined forces at Nolspoort for a pro¬ 
gramme including work on the extreme ultra-violet 
spectrum of the chromosphere and corona, a study 
of chromospheric Ime intensities at different heights 
with a oamera having a plate moving intermittently, 
and polarization studies of the corona and of the 
sky close to the eclipsed sun. 

The outbreak of the War has caused the abandon¬ 
ment of all the expeditions from Great Britain, and 
the Committee has decided to concentrate on one 
expedition from the Cape and Radoliffe Observatories 
to Oalvima. Tins will carry out as much as proves 
practicable of the programmes of the various expedi¬ 
tions originally planned. Just how much that will 
amount to remains to be settled, but every effort will 
be made to secure as wide a programme of observa¬ 
tions as possible. 

F J. M. Stratton. 

(Secretary), 

Joint Permanent Eclipse Committee of the 
Royal Society and the Royal Astronomical Society, 
Gonville and Cams College, 

Cambridge. 


Points from Foregoing Letters 


A. I. Virtanon and M. Tonuainen suggest that the 
discrepancies in their results and those of otliers 
experimenting on the excretion of nitrogen compounds 
from leguminous roots may be ascribed to the quality 
of the containers, and especially to their porosity. 
Observations show that the pots givmg best results 
should bo large and very porous 

The effects of alkaline reagents on wool have been 
reviewed by M R. Froncy and M Lipson They 
find that the sulphur and nitrogen contents of merino 
wool are scarcely altered by immersion in 52 per cent 
sodium hydroxide up to 30 minutes ; that the surface 
structure of the fibre is unaltered by similar treat¬ 
ment up to 5-10 minutes ; that wool treated with 
concentratod sodium hydroxide absorbs aoid dyes 
evenly ; and that a woven fabric treated with 52 per 
cent sodium hydroxide solution shows a decrease in 
shrinkage on washing. These studies were extended 
to treatment of wools with alkalis dissolved in 
certain organic solvents. 

H. Rlaschko describes exjieriments on the inhibi¬ 
tion of amine oxidase by derivatives of {J-phenyl- 
tsopropylamine; it is shown that there exists a 
parallelism between the awakening action of these 
drugs and tlieir mliibitory effects on the enzyme. 

A. Poison describes and illustrates an apparatus 
for studying the mobility of animal viruses and their 
neutralizing antibodies in an electric field. It is a 
simplified and lees complicated modification of the 
Tiaelius moving boundary method. 


Ellon Thomsen finds that maturation of the 
ovaries in adult female flies is controlled by a hormone 
produoed by the corpus allatum, sinoe extirpation of 
the corpus a 1 latum of young Calliphora and 
Lucilm females causes the ovaries to stop develop¬ 
ment at an early stage, whereas operated controls 
have fully developed ovaries. The ovaries on the 
other hand influence the corpus allatum, for removal 
of the ovaries of young Calliphora causes a consider¬ 
able enlargement of the corpus allatum. 

Lord Rayleigh has been able to detect by an 
mterference method a slight permanent set of a 
strip of glass exposed for many months to a powerful 
bending moment. 

W. Heitler points out that a number of difficulties 
(diverging magnetic moment of proton, large scatter¬ 
ing cross-section for mesons) are due to an inadequate 
treatment of the spin and charge. It is suggested 
that ‘higher proton states’ with oharge 2e, — 0 , and 
those with spin 3/2 might exist with a rest mass of 
25-50 electron masses higher than that of the proton. 
The cross-section for the scattering of mesons is then 
of the right order of magnitude and the xnagnetio 
moment of the proton diverges only logarithmically. 

According to K. S. Knahnan, the abnormal dia¬ 
magnetism of graphite along its hexagonal axis is 
the same as the Landau diamagnetism of the Fermi 
electron gas containing one electron per carbon 
atom and having a degeneracy temperature of about 
520° K. 
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Osage Warfare 

The late Francis Iai Flesche, himself an Omaha 
Indian and a member of the staff of the Smithsonian 
Institution, Washington, among his numerous studies 
of the American Indians, made an elaborate record 
of the rites and ceremonies observed by the Osage 
Indians ui connexion with the conduct of tribal 
warfare {Bull. Bureau American EthnoL , No. 101,1939. 
Washington, D.C. : Government Printmg Office, 35 
cents). Before taking any action against an enemy, a 
counoil meeting was held to choose a leader This leader 
had to fast for seven days, and then three compli¬ 
cated and elaborate ceremonies had to be performed 
The rituals making up the Wa-sha-be A-thin or war 
ceremony comprised twenty-eight separate songs, 
which, interspersed with processions, oeremonial 
dances and ancient rites, must be sung at just the right 
tunes, in proper order, and by the properly designated 
singers. The Osage, essentially a peaceful tribe who 
lived in three separate villages in Oklahoma, had 
also an elaborate peace ceremony, which was intended 
not only to promote peace within the tribe, but also 
with their neighbours They held the peace ceremony 
in profound veneration because it was believed that 
the man who had formulated the rite had received 
supernatural aid in so doing. Though they were 
peace-loving, intolerable aggression by a neighbouring 
bribe would force them to take up anns, At the close 
of the war ceremony a band of warriors was dis¬ 
patched to meet the enemy. If viotory were achieved 
the band returned with scalps and prisoners, and 
victory songs were sung 

Distribution of Ceratium 

E. Stekmann Nielsen has extended his previous 
researches (1934) on the Ceratia of the Pacific Ocean 
(“Die Ceratien dee indisohen Oceans imd der ost- 
asiatisohen Gew&seer, mit einer allgomeinen Zu- 
sammenfasming uber die Verbreitung der Ceratien in 
den Weltmeeren”. Von E. Steemann Nielsen. (Dana- 
Report No. 17.) Pp. 34. (Copenhagen : C. A. Roitzels 
Forlag ; London: Oxford University, Press, 1939.) 
3 50 kr.; 3«.). It was originally intended to add those 
of the Atlantic, but as these have been thoroughly 
dealt with by the two German Expeditions Meteor 
and Deutschland (Peters, 1932, and Schubert, 1937) 
this was considered unnecessary. It is now pos¬ 
sible to give a general survey of the distribution 
of the three oceans and their neighbouring seas. 
Charts are given showing the distribution of the 
dominant species in the Indian Ocean and East 
Asiatic waters and tables of the horizontal and vert ical 
distribution of all of them, with a review of their 
distribution in the different regions and the numbers 
in the Nansen net in the stations poor in plankton. 
The most striking fact that emerges is the homo¬ 
geneity of distribution and the absence of geographic 
races or species. As was noted in the southern Paoifio, 
the author regards the two factors temperature and 
ooeanta-neritio influence as of supreme importance in 
the determination of the distribution of Ceratia. 
Schubert (1937) regards salinity as of great signifi- 
c&ooe, but the observations of Peters (1932) in the 
Atlantic and of Nielsen in the Pacific and in the 
present work are opposed to this. It is agreed that 


extreme salinity is of importance; but within the 
limits shown in the open ocean it has apparently 
little influence on distribution of the Ceratia. The 
material came almost exclusively from tropical waters. 
It is found that all Ceratium species whioh can live 
in tropioal waters are inhabitants of both hemispheres. 
The cold-water species are, however, only inhabitants 
of one of them. Ceratium ftutus, which is well known 
from both warm and temperate water, inhabits both 
hemispheres In the Antarctic there is the oold- 
water species Ceratium robustum inhabiting the whole 
region, and in the Arotio Ceratium arcticum. Most 
warm-water Ceratia are common to all three ooeanB, 
but there are certain forms of purely tropical species 
found only m the Indian Ocean and Pacific, or only 
in the Atlantic. This is especially the oase with 
neritic species. The Indian Ocean and the Pacific 
represent one region so far as the purely tropioal 
Ceratia are concerned. 

Offspring from Artificially Activated Ova 

S PtNOUS ( Proc . Nat. Acad. Set , 25, 557-559 ; 
1939), following up his previous report that three 
litters of rabbits had been obtained from recipients 
of artificially activated ova, shows by further breed¬ 
ing that tho transplanted ova which hAve been 
activated give rise to normal offspring without 
fertilization. For example, eighteen chinchilla ova 
transplanted after activation into an albino doe, 
which hod been mode pseudo-pregnant by pituitary 
extract, gave rise to two chmohilla females, one of 
which has been further bred by mating to an albino 
male, giving a second generation of nine chinchilla 
and three albino. 

Seed Weight in the Tomato 

The weight of the seed and embryo in the tomato 
is dependent on the genotype of the plant, the ex¬ 
ternal environment in which the fruits develop, and 
also upon certain internal factors such as the number 
of seeds developing m the fruit and the number of 
fruits on the truss. L. C. Luck will {New Phytol 38* 
181-189, 1939) has calculated correlations and re¬ 
gressions between seed weight and these internal 
factors, and has estimated that variations in seed 
number may be responsible for variations in mean 
seed weight as large as 45 per cent. The maximum 
variation due to differences m the number of fruits 
developing on the truss was estimated at 10 per cent 
of the mean. It is suggested that these correlations 
may arise from causes connected with the nutrition 
of the developing ovules similar to those whioh give 
rise to the negative correlation between birth weight 
and litter size in certain mammals. These results 
have a great influence on the design of experiments 
on heterosis (see also Nature, Nov. 25* p. 908). 

Heterochromatin in the Chromosomes of Drosophila 

B. P, Kaupmann (Proc. Nat. Acad. So%. t 25, 571- 
577 ; 1930) has studied the distribution of 027 breaks 
due to X-rays m the X-chromosome of Drosophila 
melanogaster. He shows that there is no difference in 
frequency or distribution of breaks near or m an 
inversion as compared with wild-type chromosomes. 
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There is a significant increase of breaks in certain 
regions of the chromosome, particularly the known 
heterocliromatm region, and in sections of the 
euohromatin part. From this and other evidence it 
is shown that the increased frequency of breaks in 
the sections of euohromatin is due to the presence of 
intercalary heteroohromatin material. 

latencylary Cork 

A paper in Lloydta (see p. 24 of this issue) by It. A. 
Diottert upon the morphology of Artemisia trvdmtata 
direots renewed attention to this interesting phe¬ 
nomenon When annual growth recommences m the 
stem in the spring a single layer of rneristematio cells, 
the intorxylary phellogen, remains on the surface of 
the last-formed xylem of the previous year. Quite late 
m the summer, m July and August, these initials give 
rise to several layers of (jells which suberize progress¬ 
ively m a centrifugal direction As a result the wood of 
the current season is carried out on to a wider peri¬ 
phery by this late cork development ; the rays are 
thus expanded and also the cells of the rays, in the 
region of the cork layer, are suberized progressively in 
an outwards direction We thus have the most recently 
formed layer of wood out off from all older layers of 
wood by a sheet of periderm, a process that is 
repeated in successive years. This must have a 
most important effect upon the water eoonomy of 
the plant, which has a wide distribution tliroughout 
the western United States E H Moss has directed 
attention previously to the presence of such rings of 
cork in herbaceous perennials (Nature, 133, 689; 
1934), concluding that they afford excellent protec¬ 
tion against desiccation and various deleterious 
effects that might be associated with the dying down 
of annual shoots. 

Softening of Rubber 

Crude raw rubber as received by manufacturers 
has to be reduced by heating and mechanical working 
to a soft plastic condition to permit incorporation of 
the essential compounding ingredients. Experiments 
have been carried out by V, H. Wentworth and J. D, 
Hastings at the Rubber Research Institute of Malaya 
(J. Rub Res. Inst. Malaya , 9, Comm. 236 and 237) 
to determine if softening oould not be more economic¬ 
ally effected by modifying the preparation of the 
rubber on the plantation, A promising line of attack 
is the treatment of latex prior to coagulation with 
substances such as sine soaps which bring about 
softenmg in the course of tlie normal smoking and 
drying processes. Pine tar is an effective softener in 
common use, and m view of the fact that it was found 
possible to incorporate large quantities into the latex, 
it is suggested that master-batch preparation on 
estates might be worthy of consideration by the 
manufacturers. The incorporation of emulsions of 
'peptizing agents' into the latex in the pre-coagulation 
stage is another method which has been used during 
the last two years for softening purposes. It is now 
shown that the degree of softness achieved depends 
to a large extent on the temperature at whioh the 
wot sheet is afterwards dried, high temperature 
in the early stages assisting the softening markedly. 

Control of Loose Smut Disease 

The original delicate method of controlling the 
loose smut fungi upon wheat and barley by dipping 
the seed in hot water for a short period has gradually 
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given plaoe to the more workable treatment of steep¬ 
ing for a longer time at a lower temperature. 
G. Howard Jones has designed an automatic apparatus 
for dealing with the seed on cereal improvement 
farms in Egypt (Min. Agr . Egypt Tech . and Sci. 
Service Bull . 220. Govt, Press, Bul4q, Cairo, 1939. 
P.T. 3). About 150 lb. of seed contained in a hopper 
is omptied into a wire basket within a heating bath 
by means of an automatic electric relay oontrol 
apparatus which also switches on the heating units. 
Six hours later, the same apparatus rings an alarm; 
the wire basket is then hoisted from its bath and the 
seed spread upon trays to dry in the sun. The heat* 
mg is accomplished during the night, so that full 
advantage may be taken of the drying effect of the 
sun, and thus a continuous series of daily treatments 
is maintained. Germination is affected to a slight, 
but commercially insignificant, extent by the process. 

The Ogasuna (Japan) Earthquake of May i 

This ib the eubjeot of three papers by T. Hagiwara, 
N. Miyabe, R. Takei and V. Otuka (Earthquake 
Research Institute, Tokyo Imperial Uni varsity i 17. 
Part 3, September 1939)* who have studied respectively 
the flhook and aftershocks, the deformations of the 
earth's surface and the geological implications. The 
earthquake occurred about 14h. 58m, on May 1, 1939, 
and shooks of the same magnitude followed twice 
with an interval of two minutes, in the neighbourhood 
of Ogasima and the neck of a small peninsula in the 
Akita Prefecture. The aftershocks whioh followed the 
main earthquake were observed by four portable 
seismographs installed temporarily m the peninsula, 
and these aftershocks were found to have had epi¬ 
centres near to where the surface effects were greatest 
within the peninsula, but not all originated in one 
plaoe. Hundreds of dwellmg-houfles were destroyed 
by the earthquake and a landslide which followed it, 
and 29 people were killed. The surface effects including 
damage to property, surfaoe cracks and permanent 
movement were found to be greatest (l) in the 
neighbourhood of Kitaura-mati on the northern sea¬ 
shore, where also a cliff extending about one kilometre 
along the Japan Sea slid down to tbe sea and destroyed 
more than a hundred houses ; (2) near the villages of 
Anden and Kotogawa where the damage was greatest 
and surfaoe features most distorted ; (3) on the 
northern slope of Kanp&zan volcano ; and (4) in 
Kataiusi-mura, in the narrow isthmus dividing Lake 
Hatirdgata from the Japan Sea. In several place* 
where the ground was permanently deformed, the 
horizontal displacements were up to 3*9 m. whilst 
the vertical displacements ranged about 1 m. 
Yanosuke Otuka is of the opinion that these displace¬ 
ments were due to surfaoe ground disturbance and 
that they had no tectonic significance. The landslide 
however was due to slipping along the bedding plane 
of the Kitaura sand and mud alternation of the 
Middle Neogene. 

Meteorology of the Byrd Expedition 

Supplement No. 41 of the Monthly Weather 
Review of the U.S. Department of Agriculture, issued 
last October, is an account running to 377 pages of 
the meteorological results of the Byrd Antarctic 
Expeditions of 1928-39 and 1933-35, by C. Grim- 
mingor and W. C. Haines. Part of the data had been 
prepared in the Antarctic in 1929-30 by W. C. 
Haines and H. T. Harrison. Apart from the 
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introduction, the volume is occupied by the tables in 
which the meteorological observations are set out. 
These include the observations made on the various 
ships of the Expedition between New Zealand and 
the Bay of Whales, those made at Little America 
(the base of the Expedition in lat. 78° 34' S., long. 
163° 56' W., which was at nearly the same spot as 
“Framhetm*’, where Amundsen obtained 10 months' 
records in 1011-12) and at the Bolling Advanced 
Weather Base, which was occupied by Admiral Byrd 
alone from March 26 to October 11, 1934, and on 
various sledging journeys. Upper air observations 
were made with the aid of kites carrying Marvin kite 
meteorographs. On the first expedition a kite meteoro¬ 
graph was installed on the aeroplane that formed 
part of the equipment, and on the second expedition 
an autogyro was taken, primarily for the purpose of 
making temperature observations, because of diffi¬ 
culties that had been encountered with kites. The 
best method of mounting the kite meteorograph was 
found to be that of suspending it within the fuselage 
to the rear of the cabin on rubber cords, ventilation 
being secured by having a tube of wind-proof cloth 
loading from an air vent in the top of the fuselage to 
the meteorograph. This enabled a perfect record to 
be obtained on the flight to and from the South Pole. 
The completeness of the meteorological record under 
the most trying conditions testifies to the keen work 
not only of the meteorologists but also of those who 
assisted, notably the leader of the expedition during 
his lonely vigil during the whole of an Antarctic 
winter night less than 10° from the Pole. In spite of 
difficulties arising from the intense cold, from drifting 
snow and frosting of the lenses of the pilot balloon 
theodolites, pilot balloon observations of upper wind 
were made at Little America on 569 occasions during 
the 310-day period when the pilot balloon station 
was in operation on the second expedition. A critical 
dismission of the results obtained will, it is hoped, 
be made in due course, although no objection can be 
made to this early publication of the raw material 
for such a discussion. 

Structures of Ozone and Some Compounds 

The structures of ozone, silicobromoform (SiHBr*) 
and dichlorogermane (GeHjCl,) contain contributions 
from several forms among which resonance exists. 
The dipole moments of these substances have been 
measured by O. L. Lewis and C. P. Smyth (J. Amer. 
Chem. Soc. t 61, 3063 ; 1939), ozone being measured 
in solution m liquid oxygen, sihoobromoform in 
lieptane and dichlorogermane in carbon tetrachloride. 
The moments (in usual units) are 0„ 0*49 ; SiHBr,, 
0*79 ; GeH^Clf, 2*21. The finite moment of ozone 
excludes the symmetrical triangular molecule in 
which each atom is linked to two others by a single 
bond. A linear molecule with a central atom joined 
to one on each ride by identical bonds is also ex¬ 
cluded. A bent structure, analogous to that of sulphur 
dioxide, seems indicated. The electronic structures 
which seem likely to the ground state of the molecule 

.t n - ± 

are the following: : : 6 : 6 : :0:0::6: 

+ .. M - .. + 

: 0:OjO$ *0:0:0: end the first two, in 

which eaoh atom has a complete octet of electrons, 
should make the largest contribution. All these 
structures *re font, the O—O—O angle bring not 


less than 120°. It is concluded that the two oxygens 
linked to the central atom form an angle of about 
140° and in any case very obtuse. The two identical 
bonds have some polar character as a result of 
resonance among forms containing semi-polar bonds. 
The results for silicobromoform and dichlorogermane 
show that silicon compounds tend to have minimum 
moments in the group of carbon, silicon, germanium 
and tin compounds, which, otherwise, increase in tlie 
order named. 

Dioxadiene 

Thk compound used as the fundamental or parent 
nucleus for dioxane, dioxene and their derivatives, 
namely : 

O 

/ \ 

HO CH 

(I I! 

HC CH 

\ / 

O 

previously Galled dioxin, has now been prepared for 
the first time by R. K. Bummerbell and R. R. 
Umhoefer ( J. Amer. Chem. Soe. t 61, 3020; 1939) 
and called dioxadiene. It was obtained by the action 
of magnesium and magnesium iodide on 2,3,5,6- 
tetrachlorodioxano in boiling n-butyl ether (no 
reaction occurred m the lower boiling ethyl ether). 
Other reactions tried did not succeed. Dioxadiene 
boils at 76°, which is 26° lower than dioxane, it is 
insoluble in water, and in its chemical properties it 
behaves generally as an unsaturated ether. It is, 
however, more stable towards dilute acid than other 
unsaturated ethers such as dioxene and vinyl ether. 
It polymerizes in two to three weeks to a hard colour¬ 
less solid, not melting below 250°, and insoluble in 
water, benzene, etc. Dioxadiene moots vigorously 
with bromine and adds on hydrogen chloride. The 
reactions indicate that the unsaturation in the mole¬ 
cule is modified to a marked extent by conjugation 
with the ether oxygens. 

Determination of Meteor Velocity from Zeruth Attraction 

In a recent paper, Hideo Inouye shows how 
meteor velocities can be determined by finding the 
radiants of a shower at fairly short intervals when 
the radiant is not far from the meridian (Mon. Not. 
Roy . Astro. Soc. t 99, 9 ; October 1939). The observa¬ 
tions are made when the radiant is near the meridian 
because the effects of the diurnal aberration in dis¬ 
placing the radiant are then negligible. It is well 
known that the attraction of the earth on a meteor 
causes a movement of the radiant towards the zenith, 
and the amount of this movement depends upon the 
velocity of the meteor and also on the distauce^of 
the radiant from the zenith. From the displacement 
of the radiant when it is at various altitudes an 
angle 6 can be easily found, and from this latter the 
value of the velocity is read off from a table. tH «An 
example is given from the Leonid shower of November 
13, 1937, and from this the velocity of the meteors 
associated with this shower is 59*5 km./seo. The 
actual value is 71*4 km./seo., and it is suggested 
that this can be explained by errors of observation 
in the amount of the displacement. Although the 
method is interesting, it (hies not lend itself to very 
high accuracy. 
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COPROPHAGY IN THE RABBIT 

By Dr. A. Eden, 

Veterinary Laboratory, Ministry of Agriculture and Fisheries, Weybridge 


C OPROJPHAUY m the rabbit was discussed in 
Nature (1939) under the title “Does the 
Rabbit Chew the Cud ?” and the early observations 
of Morot (1882) 1 were confirmed by Madsen 1 and by 
Taylor*. Theso observations showed that two kinds 
of feces were voided by the rabbit, the familiar 
dry pellet type during the day and a soft mucous 
type during the night, rarely observed because the 
animal collects them directly from the anus and 
swallows them again. Madsen suggested that the 
difference in the two types was due to an intestinal 
rhythm in the rabbit itself and that refection was a 
normal physiological process in this animal Taylor, 
oti the evidence of ooccidial oocysts found m the 
stomach and of experimental feeding with lycopodium 
sporos, agreed with Madsen and emphasized the 
necessity for recognition of this peculiar attribute of 
the rabbit in the correct interpretation of parasito¬ 
logical and physiological work in winch this animal 
is employed. In the latter connexion he cited 
specific experiments of mine on the fate of ingested 
copper, some of the data of which may be more fully 
discussed. 

In on© of the earlier experiments it was observed 
that the elimination of 50 mgm. of oopper (as the 
sulphate, dried on to food) was spread over five 
weeks : 22*5 mgm. appearing in the first week, 

14 mgm. in the second, 6*4 mgm. in the third, 2*4 mgm. 
in the fourth and 1*3 mgm in the fifth week, the 
remaining 3*4 mgm. bomg probably accounted for 
by summation of analytical error over some 35 
analyses Otlier evidence was available that the 
retention of such large quantities of copper could 
not be due to alworption from the alimentary tract 
and storage within the body with subsequent elimina¬ 
tion, and the only rational explanation seemed to be 
refection of the copper-containing f®ces. Since, 
however, half the quantit y of oopper finally accounted 
for was still present in the tract after a week, calcu¬ 
lation shows that 80-90 per cent of the total feces 
excreted must have been re-eaten, according to the 
interval assumed for complete passage of food 
through the tract, or 4-9 times the amount which 
actually passed through the wire-mesh floor of the 
cage. Such a high degree of refection seemed incred¬ 
ible even with an animal receiving a quantity of food 
well below its maximum appetite level. 

On repeating this experiment, killing the animal 
after a week and analysing the contents of the tract, 
the tract itself as well as the major tissues, 38 mgm 
of the copper fed were found to have appeared m 
the forces during the week as against 22*5 mgm. 
in the previous experiment and a further 12 mgm. 
were found in the contents of the tract (2*5 mgm. in 
stomach, 1 mgm in the intestines, 5 mgm. in the 
otecium and 3*5 mgm. in the rectum) while the 
wall of the tract itself and the tissues contained only 
the usual 0*2*0*ft mgm per cent fresh material. 
The high amount of copper found in the stomach 
contents afforded particularly strong evidence of 
refeotkm, and calculation from the observed excretion 
of copper suggested reoonsuraption of 50-70 per 
cent of each day’s rectal deliveries. 


Another experiment with a rabbit provided with 
a wooden collar, presumed large enough to prevent 
the animal getting at its anus, was undertaken, 
and the dry matter and copper fecal excretion 
studied. In a five days preliminary unoollared 
period, an average daily excretion of 9*5 gm. dry 
matter was observed, of the ordinary familiar pellet 
type. After attaching the collar, 54*5 gm* dry 
matter appeared within twenty-four hours, 37*5 gm. 
being present in the normal ‘day’ feces and 17 gm. 
m the softer ‘night’ feces type, consisting of mucous 
covered agglomerates of much smaller pellets suggest¬ 
ive of loganberries. On the assumption that 9*5 gm. 
dry matter would also have been obtained on the 
sixth day but for the collar, the aotual appearance 
of 54*5 gm. suggests that 45 gm. would have been 
eaten had the animal been able to get at its anus, 
a calculated ‘refection level’ of 82 per cent of the 
total excretion. This is astonishingly high and may 
perhaps have been accentuated by irregularity of 
rectal evacuation although there is no reason for such 
an assumption. 

50 mgm. of copper liad again been incorporated 
with the food the day the collar was attached and 
96 per cent was recovered m four days : 10 ragm. 

on the first day, 25*5 mgm. on the second ; 6*9 mgm. 
and 5*7 mgm on the third and fourth days respec¬ 
tively ; the remaining 4 per oent appeared over the 
next few days This presumably represents the 
ordinary rate of passage through the tract, time log 
over the third and fourth days probably being 
explained by the targe storage capacity of tlie caecum, 
and is in striking cont rast to the behaviour noted in 
rabbits allowed to practise their customary copro- 
phogy. 

Excluding the first day of high feoal excretion 
after collaring, the average dry matter over the next 
fifteen days was 13*7 gm. daily, 4*2 gm. more than m 
the five unoollared days on the same ration. This at 
least suggests that refection increases the extent of 
digestion of the dry matter of the food, and taking the 
daily dry matter intake as 37 gm., digestion co¬ 
efficients for the collared period were 63 per oent, 
and for the unoollared period 77 per cent when the 
material was passed through the tract several times. 
As showing the extent of the craving for feces, 
after twelve days the rabbit discovered a cunning 
method of circumventing the collar and was able 
to secure occasional pellets from the anus although 
often rolling over m the process. 

On replacing the collar by a larger one and again 
feeding 50 mgm. copper a few days later, 0*6 mgm* 
appeared within twenty-four hours. The collar was 
then removed. he»s than 4*5 gm. dry matter 
appeared over the next twenty-four hours and copper 
recovery diminished although the output of feoal 
matter again rose and a farther 30*5 mgra. copper 
were reoovered in the ensuing seven days. On 
again replacing the collar practically all the remaining 
copper appeared in two days, during the first of which 
the feoal dry matter rose from 13 gm. to 29 gm. with 
the reappearance of ’night’ feces. Again on the 
assumption that the actual rectal output tree the 
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same as on preceding days, the drop of fecal dry 
matter actually collected, 13*7 gm. to 4*5 gm., repre¬ 
sents a refection of 9*2 gm. or 67 per cent of the total 
passing the anus. Himilarly when the collar was next 
replaced the rise m fecal dry matter from 13 gm 
to 28 gm. represents a minimum refection of 15 gm 
or 54 per cent—the real figure being higher if one 
assumes a tendency to greater retention m the tract 
when refection is suddenly prohibited. 

Naturally the degree of refection varies with each 
individual rabbit, with tlie amount of food, probably 
with the chemical composition of the food and with 
disturbance of habit by intermittent collaring In 
the last mentioned experiment the refection level 
apparently varied from 54 to 82 per cent at different 


periods, and in the first experiment, in which elimina¬ 
tion of copper was spread over five weeks, the average 
daily refection must have exceeded 80 per cent of 
the total feces passing the anus. 

A further point of interest is the difference in ash 
content, on a dry matter basis, between ‘day’ and 
‘night 1 feces on the particular diet employed : 6*5-10 
per cent in the ‘day’ feces and 11 *7-14* 5 per cent in 
the ‘night’ feces. Further investigations are in 
progress regarding other differences in chemical 
composition and on the relation between time of 
feeding and the appearance of pellet types. 

1 Morofc, Cli, M4m Soc. eantr mid vii , IS, S4r. 1 (1882). 

■Madwn. H, N.VTuaji, 14*, OBI (193ft). 

* Taylor, B L, NvmiE, 14B, 081 (1030). 


CHARITY AND THE STRUGGLE FOR EXISTENCE* 


T H HUXLEY in his famous Romanes Lecture 
. startled the University of Oxford by saying, 
or seeming to say, that the cosmic process as repre¬ 
sented by the struggle for existence “works not for 
righteousness but against it” Apparently his con¬ 
tention was that the use of tooth and claw was to 
be contrasted with the more civilized methods of 
maintaining the race in being Huxley, however, did 
not define the precise function to be attributed to 
the higher morality as a means of survival. It 
remains, therefore, for the anthropologist to inquire 
what actual evidence there is for the view that what 
is salvation for the brute, or even for the savage, 
spells damnation for a reasonable being knowing good 
from evil 

“Real progress is progress in chanty, all other 
advances being secondary thereto” 1 . Huxley him¬ 
self would have been the first to insist that what he 
terms ethical process involves ‘charity* as a typical 
manifestation of pure goodness If ‘charity* then 
be taken as a mark of the spiritual man, how far 
does a disposition towards it set him at variance with 
his former self, the natural man T 

Now, on the plane of anthropology, Dr. Marett dis¬ 
claims at once any intention of trying to determine 
more than the biological function of morality, and in 
particular that of charity as its crowning grace. This 
method can at least furnish an external criterion of 
their worth. On a long view, suoh as that taken by 
the anthropologist, it becomes plain that certain 
types of conduct are of greater biological advantage 
thin others—that they promote the survival of those 
who five accordingly. Further, they have the ad¬ 
vantage that the anthropologist, who must with his 
evolutionary outlook insist on continuity at all costs, 
can recognize in man a steadily increasing purpose 
to make the best of his life, and he cannot but treat 
primitive and advanced morality as Hneally related 
expressions of the same basic motive. 

Charity would seem to be rooted m mother-love, 
on which the protracted infancy of our species makes 
it specially dependent; for they both involve a like 
readiness to give regardless of desert and with no 
thought of a return. At the same time, having 
regard to certain tendencies m human nature in 



virtue of its bi-sexual constitution, justice may be 
linked with fatherhood, while a certain virtue which 
may be roughly identified with holiness represents 
the effort to transcend the psychological opposition 
between them 

Justice then may be regarded as the outcome of 
male masterfulness, which in course of time establishes 
a system of rights and duties having strict reciprocity 
as its idoal limit Father-right, however, has prevailed 
over mother-right in the evolution of the greater 
society, so that modem civilization is threatened with 
a type of authoritarian State given over to a harsh 
legalism insufficiently tempered by mercy. That so 
one-sided an exploitation of man’s spiritual resources 
is unhealthy is possibly illustrated by the fact that 
the world’s successive civilizations, all alike built up 
on power politics, hitherto have invariably come to 
grief. 

Family life, however, outlasts the decay of nations ; 
and for the anthropologist, it, is suggested, the key 
to the understanding of human development on its 
moral side is not so much the evolution of the State 
as that of the family. In no department of life has 
experiment played a greater part, though only on 
the cultural side is this possible, flnoe the biological 
conditions are virtually fixed. It might even be 
argued that the whole social process is fundamentally 
an attempt to resolve the temperamental conflict 
of sex into a harmony sufficient to ensure the con¬ 
tinuation of the species 

Here then in family life lies the best hope of 
striking a balance between gentleness and firmness 
in human intercourse. 

As for what has here been called holtness, the 
history of religion shows that there have always been 
high-minded persons who tended to turn away from 
sex as too disturbing a factor in the moral life. But 
to starve by way of sublimating sex can at best be 
but an indirect way of promoting the survival of 
the race. It must be left rather to ordinary men and 
women to make their characteristic but diverse 
contributions to a morality which will ever consist 
in a compromise between discipline and love. 8uch 
is the two-fold aim of that traditional nurture which 
has become man's second nature and alone can bring 
him safely through the ages that lie ahead. 

1 "Head, Heart Bud HmmU", h* R. Marett, p. 40. (Loodtm 
108 S.) 
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SOME INDIAN ORIGINS IN THE LIGHT OF 
ASTRONOMICAL EVIDENCE 


A MONG recent communications to the Royal 
Asiatic Society of Bengal, neveral dealing with 
detail of a teclmical character m palecographioal and 
hietonoal studies bear uj>on points of interest and 
importance in the arclueologicftl investigation of the 
origin and development of Indian civilization*. 

In a discussion by 8. N. (Chakravarti of the develop¬ 
ment of the Bengali alphabet from the fifth century 
a.d. to the end of Mohammedan rule, in which the 
argument depends upon a detailed examination of 
variations in form, the Bengali alphabet is derived 
from a proto-Bengali of the tenth century, which m 
turn it is BUggeHted can be traced back to oertain 
ancient prototypes in the piotographic script of the 
Indus Valley civilization. It is also suggested that 
the Indian system of notation, for which affinity with 
Kgyptian demotic has been indicated, is in reality 
indigenous in origin, probably to be traced book to 
t he seals of the Indus Valley, 

Conclusions of a more surprising oharaetar, based 
on astronomical evidence, have been formulated by 
P. C. Sengupta in a series of papers discussing 
chronological and other problems m early Indian 
lustory. The first of these deals with the date of tlie 
Bh&rata battle, the great conflict winch forms the 
central incident of that great monument of early 
Indian literature, the Mahabharata. The date for 
this battle, as usually accounted, is indicated by 
three lines of traditional evidence at 3102-3101 B.o. 
The author, on an examination of one of these 
traditions, the evidence of the Yudhigthira era, has 
shown that the astronomical references justify the 
inference that the great battle took place in 2449 b c. 
He now turns to examine the remaining two tradi¬ 
tions, the Aryabhata and the Purfipic traditions. 

The calculation depends upon the dating of the 
Kaiiyuga, which the Mahabharata states had just 
begun and to which the date February 3102 bo. is 
assigned It cannot, however, be reconciled with the 
astronomical Kaiiyuga, and is shown to bo based 
upon an astronomical calculation in which conditions 
are correct only for a.d 499, when the Hindu scientific 
Hiddhautas came into being It depends upon an 
incorrect assumption of the position of the solstices 
of Pandava times and an moorreot annual rate of 
the precession of the equinoxes, A corrected back 
calculation from conditions in the heavens correspond¬ 
ing to those recorded in the Mahabharata, that is, 
conditions in the fwriod February 1924-35, gives a 
date January 10, 2454 B.o, as the beginning of this 
Kaiiyuga era, and 2449 b.c. as the year of the battle 
This leads to further mqiury as to observation of 
the solstices m successive ages. This was determined 
by the phases of the moon in the month of M&gha, 
a lunar month of which the beginning at the present 
tune may be from January 15 to February 11. In 
the calendar of the Vedio Hindus, this month started 
the five-year cycle which began,“when the sun, the 
moon and the Dhamgth&s (Delphims) cross the 
heavens together; it is the beginning of the Yuga, 
of the month of M&glia or Tapes, of the light half 

• to J< R, Jtfat . Soc. Sensei, L*Un, «, * (1938) j issued Septem¬ 
ber 1939. 


and of the sun's northerly course”. From the 
astronomical conjunctions to which reference is made 
in the Mahabharata, it would appear that this reckon¬ 
ing was started (traditionally by Brahma) at about 
3050 B.o. 

There are three peculiarities of tins month : (1) it 
began with a new moon near Delphinis ; (2) the full 
moon was near Regulus ; (3) the last quarter was 
conjoined with Antares. Suoh a month did not oome 
every year, but it was the standard month of M&gha. 
In our own times it occurred in 1924 during Febru¬ 
ary 5~March 5, a year which for the purpose of this 
investigation is taken as the gauge year. 

References in the Brahmanto and other works 
directly state or mdioate the winter solstice of 
successive Vedic periods. From these astronomical 
references fixing the position of the moon in relation 
to the winter solstice and the beginning of the month 
M&gha, a matter of ritual importance in connexion 
with the year-long and other sacrifices, it has been 
possible to fix by calculation back from the correspond¬ 
ing conditions in recent years a series of dates be¬ 
ginning with 3550 b.c., the earliest date of the agv> 
of the Brahmanas, and covering a period of 1,450 years 
with a possible error of 400 years. It was thus during 
tins period that the Brahmanio literature developed. 

Next is considered Madhu-Vidy&, or the “science 
of Spring” which as here interpreted is really the 
knowledge of the oelestial signal for the coming of 
spring, addressed to the Alvins, who are identified 
with a and p Arietis, the prominent stars in the 
As vini cluster. The three stars, at, p and y Arietis. 
form a oonstellation which is likened to the head of 
a horse. The A&vins are spoken of in several passages 
of the Rig-Veda as riding in the heavens m their 
triangular, three-wheeled, and spring-bearing chariot. 

From oertain references it would seem that when 
the car of the Aivms first becomes visible at dawn, 
spring began at some place in the latitude of 
Kurukeetra in the Punjab. The jealously guarded 
Madhu-Vidy& or “science of Spring" was thus 
nothing but knowledge of the celestial signal of the 
advent of spring—the heliacal rising of a, p and y 
Arietis. 

By astronomical calculation it can be shown that 
this event at the latitude mentioned took place at, 
say, 4000 B.o. Hence it is beyond question that the 
Vedio Hindus oould find accurately the beginnings 
of winter, spring and all seasons of the year. 

The earliest epigraphio evidence of Vedic chronology 
from cuneiform inscriptions referring to Indra and 
other gods of the horse-riding Kharri or Mitanni 
dates from about 1400 b.o. In the absence of further 
epigraphic evidence, it is pointed out, this definite 
finding of the astronomical evidence derived from 
the literature as to the antiquity and chronology of 
the Vedas must be allowed to stand. It establishes, 
it is maintained, that the civilization of the Vedic 
Hindus wee earlier than that of the Indus Valley as 
evidenced by the remains at Mohenj o-daro. 

Finally, in “When Indra became Maghsvan”, Mr. 
Sengupta turns to the relation of the Vedio god 
Indra, the “shedder of rain” and “the widder of 
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the thunderbolt'’ to the summer solstice. The 
references to this god in the Rig-Veda, when divested 
of all allegory/ suggest that he is the god of the 
summer solstice, while the cloudB as represented by 
a demon are unwilling to yield up their watery store 
until assailed by the thunderbolt hurled by the god. 

The monsoons which bring the rains usually burst 
about June 22 and there is usually a drought which 
lasts for about a month before the monsoon comas 
The demon Sus$a (drought) is killed by Indra. The 
fight with Vrtra or Ahi, the cloud demon, is thus an 


annual affair which takes place when the sun enters 
the summer solstice, Indra withdrawing his rain- 
givmg (or annual) bow with the coming of autumn. 

When did Indra become the stayer of Vrtra ? The 
answer given by the Rig-Veda is when Indra by the 
rising of Maghas became Maghavan. Maghaa to us 
must be the constellation Magli&s consisting of 
a, >1* Y» t 1 and £ Leonis, at the heliacal rising of 
which the sun reached the summer solstice at the 
latitude of Kuruksetra (lat. 30° N.). This it is shown 
must have happened in 4170 B cj 


APPLICATIONS OF PHOTOGRAPHY TO ENGINEERING 


I N a paper delivered to the Junior Institution of 
Engineers on November 4 and published in the 
journal of the Institution for Deoember, Mr. A. H. 
Sty ring gives an account of several practical applica¬ 
tions of photography to engineering. He lays speoial 
stress on infra-red photography, photography by 
polarised light, X-ray photography and high-speed 
photography. 

Infra-red sensitive materials liave proved of the 
greatest value in spectroscopy and astronomy. 
Photographs of the solar spectrum have revealed 
lines as far as 13,500 A. wave-length. Distance 
appears hazy on non-colour sensitive materials 
because the suspended particles of water vapour in 
the atmosphere, winch are transparent and therefore 
affect vision only slightly, act as a thick medium for 
deep violet and ultra-violet waves, scattering them, 
and producing an effect similar to that which would 
be seen if we were to try to look through a sheet of 
finely ground glass. 

When photograplung at great distances, the best 
results are obtains! with infra-red sensitive materials 
and filters. Infra-red waves are less easily scattered 
by water and dust particles m the intervening 
atmosphere than are the shorter rays in the normal 
visibility range. The power of haze penetration is 
important and has an engineering application. 
Research is in progress for the adaptation of infra¬ 
red sensitive materials for navigational purposes. 
Good work has been done up to six*miles, and 
distances up to twenty miles have been claimed. 
Special infra-red cameras have been fitted to trana- 
Atlantic liners in which infra-red film is exposed at 
20 -seoond intervals, each picture being developed and 
fixed rapidly for viewing in roughly one minute. In 
the same way application has also been made for 
military purposes, permitting vision of objects 
invisible to the eye. Other applications depend 
mainly on the fact that many dyes and pigments, 
which absorb strongly in the visible region, either 
transmit or reflect freely in the near infra-red region. 
In oonsequenoe it is possible to reveal by infra-red 
photography many structures invisible to the eye, 
and to differentiate between materials which to the 
eye appear similar. This has a useful application in 
photomicrography. Another promising field lies in 
the direction of research in the realm of elevated 
temperatures. Heat rays are recorded by infra-red 
materials. 

Polarised light photography is based on the fact 
that Ugh* refected from a non-metaUio surface at 
on angle of 82-87* is strongly polarised. At 


other angles except 90° it is to variable extents. For 
this reason the reflection from natural things, 
separately and combined, has much of the light 
polarized. The unaided eye fails to detect this, but 
many objects viewed by a polarizing screen assume a 
new and strange beauty The use of polarized light 
in photography is made possible by the way in which 
all natural substances reflect polarized light When 
a ray of light falls on a sheet of paper, for example, 
the light that is reflected is composed of two parts, 
which are called ‘specular* and ‘diffused' components 
The specular component produces ‘gloss' and enables 
us to see more or less distinctly an image of the source 
of light. If we look at our object through a polarizing 
screen, we find that we can orient the screen so that 
praotically all the speoular reflection is stopped and 
we see the object by diffusely reflected light. Polar¬ 
izing screens have recently been made from a quinine- 
iodine compound called ‘Herapathite’, a tliin layer of 
the substanoe being cemented between two sheets of 
plane glass The use of such a screen permits photo¬ 
graphs to be taken obliquely through water or 
glass. 

The principal application of X-rays to industry is 
the examination of articles during manufacture. 
Increased penetration is constantly being achieved 
and the definition of radiographs has been greatly 
improved. It does not necessitate expensive castings 
or forgings being either sawn asunder or otherwise 
destroyed or mutilated. With a little experience, 
defects such as gas cavities, sand and slag inclusions, 
metal segregation, etc., can be easily deteoted. The 
atomic weight of the substance examined has a 
marked effect on the depth of penetration of the 
rays. Apart from this fact, penetration depends on 
the voltage applied to the tube. For example, 
40,000 volts will penetrate 4 in. of aluminium, ]t>ut it 
requires 250,000 volts to penetrate 4 in. of steel. The 
gamma radiations of radioactive substances have 
latterly been employed for the same purposes as 
X-rays. Owing to their shorter wave-length the 
gamma rays have a much greater penetrative power. 

The author points out that with high-speed photo¬ 
graphy, the ordinary type of motion camera which 
has an intermittent film motion and shutter can only 
be speeded up to ten times its normal speed before 
rupture takes plaoe. Cameras operating at higher 
speeds have continuously moving films. In the 
mechanism of the high-speed camera perfected by 
the Western Electric Co. and Kodak Ltd. there is 
incorporated a clock* end this records the exact time 
when each event in a cycle takes place. 
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FLUID FILLING-MEDIA FOR ELECTRICAL APPARATUS 


*TT*HI8 paper, written by F Meyer of the General 
X Electric Go . woh allocated for reading to the 
Institute of Electrical Engineers on November 23 
and is now published. The author discusses the 
everyday thud insulators used for electrical apparatus, 
particularly with transformers, and advances sug¬ 
gestions for improving the British Standard Specifica¬ 
tion (148, 1933, Insulating Oils for Electrical Pur¬ 
poses) In addition he discusses the properties of 
chlorinated diphenyls, perhaps the commonest non- 
inflammable liquids used for this purpose, which are 
known m America under the technical name 
‘pyranol \ The particular requirements of Oils suitable 
for condensers are also considered. 

When oil was first adopted for filling transformers 
and switchgear, use was made of the tiest existing 
kind of oil. Going back no farther than thirty years 
ago, we find that oils were fully approved that would 
now be instantly rejected, both with regard to their 
electrical properties and their other physical char¬ 
acteristics. In successive editions of the British 
Standard Specification 148, the requirements have 
been tightened up until the oil which satisfies Spec. 
148 could be safely used medicinally. Unfortunately 
the demand of the transformer manufacturers was 
for an oil based on its sludge value and tested by a 
method far removed from service conditions, and very 
little attention was paid to its other properties. It 
is a well-known fact that the oxidation products of 
an oil at 150° 13. are very different from those taken 
at 90° < - both in quantity and character As a test 
for the eradication of unsuitable oils the author thinks 
that the Miclue test has outgrown its original use. 

Fifty per cent of the transformer oil used to-day 
is Grade A oil, typical examples of which give 
practically zero sludge values. For switchgear pur¬ 
poses where sludge is of small importance, highly 
refined oil is quit© unnecessary. The less refined also 
the oil the cheaper it is, a point of importance when 
we consider ttio large bulk ot oil used. Class B oils, 


which formerly were just obtainable with sludge 
values between 0-7 and 0*8, are to-day readily 
procurable at the low figure of 0*3 or even less. 
The author points out that in bringing the sludge 
value of oils down to these low limits the danger 
of the development of acidity is now as menacing 
as the old danger of high sludge values was. It 
may well be that m the light of modem experience, 
the highly refined A oils employed so widely to-day 
which have practically zero sludge value will be 
discarded and an oil of a moderate degree of refine¬ 
ment, but low developed acidity, will beoome the 
standard of transformer oil. Tests of A and B oils 
taken over a period of six months show that the rate 
of acidity increases for both oils, for the first three 
months is much the same but for the next three 
months the average acidity of the A oil increases 
much more rapidly than the B oil. 

The greatest drawback of oil as a filling medium 
is its inflammability. In consequence of recent 
disastrous fires at Bradford and Kingston due to 
the oil m transformers and switchgear, and also the 
danger of fire from incendiary bombs, engineers have 
been recently studying closely the only non- 
infiammable liquids at present available, that is, 
synthetic chlorinated compounds. The commonest 
of these are the chlorinated diphenyls made in 
America and on the Continent but not yet manu¬ 
factured in Great Britain. The degree of inflamma¬ 
bility of pure chlorinated diphenyl, generally called 
in Great Britain ‘aroclor\ depends on the degree of 
chlorination. Experiments demonstrate not only the 
non-inflammability of 48 per cent chlorinated aroclor 
but also that, in addition, it has the valuable property 
of acting as a fire extinguisher 

In conclusion, the author discusses condenser oils, 
which are generally pure mineral hydrocarbon oils. 
Service conditions in this case are so severe that they 
cannot be used as delivered by the oil refiners, which 
can safely be done with transformers. 


ROAD SURFACE TEXTURE PRINTS 


T HAT surface texture is an important factor in 
determining the resistance of a road to skidding 
has long been recognized, and at the Road Research 
Station one of the studies which has received 
attention has been tlwj development of a satisfactory 
method of recording tins quality. The latest device 
is an adaptation of the method of offset printing, and 
it is also the simplest and the most revealing in that 
it readily lends itself to a study of the changes which 
occur during the life of the rood carpet and of its 
progress towards failure. A few square inches of the 
road under examination are cleaned of dust and then 
carefully inked over either by an ordinary half-tone 
black printing ink diluted with paraffin or by a 
water letterpress ink. A clean rubber roller, of 
specified hardness, is then run over the inked area 
and the impression taken by the roller is transferred 
to a sheet of white paper. 

The prints which are obtained in this way are 
remarkable for the wealth of detail which they 


exhibit, even tlie finest particles on the surface, 
about a thousandth of an inch m diameter, being 
recorded. A Bulletin—Road Research Bulletin No. 
3 (“A Printing Method of Recording Road Surface 
Texture”. H.M. Stationery Office. 9rf.)—just issued 
by the Department of Scientific and Industrial 
Research and the Ministry of Transport, gives a 
description of the process and of the apparatus 
which, it may be mentioned, packs into a suit-case. 
It exhibits a number of reproductions of printe taken 
by the process and these show the stones m the road 
surface appearing as in relief, the shading of the ink 
giving a stereoscopic effect. The interpretation of 
the prints requires experience, and though a surface 
likely to be slippery is easily recognizable, the 
assessment of the relative slipperinees of various 
carpets from their texture prints is more difficult. 
A series of tlieee printe exhibits the changing nature 
ofa given road surface; the prints are very convenient 
both for comparison and for storage. 
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PLANKTON OF THE JAVA 
SEA* 


A N interesting preliminary investigation into the 
plankton of the Java Kea by Dr. H. 0. Delsman 
shows that the coastal waters contain much plant 
and animal life and that towards the central part 
larger animals abound The two monsoons, the east 
monsoon about September and the west monsoon 
about February, have an important influence on the 
currents. 

Two special cruises were made across the Java Boa, 
from .lava to Borneo and from Borneo to Java, when 
a number of stations were made. The first cruise 
was in April at the end of the wet, west monsoon, 
the second in October at the end of the dry, east 
monsoon Vertical hauls were also made from near 
the surface to near tho bottom. A comparison of the 
catches shows that the volume of plankton is higher 
m October, even if it i« taken uito account that at 
this time the larger organisms predominated, such as 
salpB, siphonophoree and mysid and amp hi pod 
crustaceans. The diatom plankton was generally 
found along the coasts, whereas the zooplankton 
was greater farther out and in the middle of the Java 
Bea, where diatoms were practically absent but where, 
sometimes, there were masses of Triehodesmium. The 
coastal plankton is generally of a finer composition, 
and besides diatoms contains numbers of the smaller 
oopepods. Copepods, both small and large, abound 
and are the mam food of the plankton-eating 
fishes. 

The largest and commonest oopepod is Undinula 
vulgaris , reaching in the female 3 mm. in length. 
This species is absent near the coast at both seasons 
and is found at a maximum away from tlie coast 
but is not present m the middle of the Java Sea In 
April it appears m greater numbers than in October. 
Fishes sometimes have their stomachs full of Undinula, 
which in value as fish food may be compared with 
Calanus Jinmarokicus in other seas. Labtdoccra acuta, 
another large oopepod, apparently oodurs under more 
oceanic conditions, occasionally replacing Undinula. 
The presence of the larger species of oopepods at a 
certain distance from the coast is of much importance 
in connexion with the fisheries, and further studies 
m this direction should be of great value. This part 
of the sea is already a favourite place for the mayang 
fishers to put out their nets for carangids and 
clupeoids, presumably where their copepod food is 
most abundant. 

It is found also that the structure of the gill rakers 
of the plankton-eating fishes, their shape and the nature 
of the eyes are different in tho different regions 
Those olupeoids which feed in the coastal waters cm 
the fine plankton have finer and more numerous gill 
rakers; those feeding a certain distance from the 
coast, where the plankton is much coarser and prob¬ 
ably swallowed more discnminately, have much 
coarser gill rakes, a more slender body and larger 
eyes, thus being more capable of darting after their 
prey. The higher the number of gill rakes the 
greater their length and the smaller the diameter of 
the eye. 

It is to be hoped that these preliminary plankton 
studies will lead to others on a larger scale. 
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Plea for the Mathematician 

Phof J. J. Sylvester, F.R. 8 ., in an article based 
on his presidential address at Exeter to the Mathe¬ 
matical and Physical Section of the British Association 
said * “Some people have been found to regard all 
mathematics, after the 47th proposition of Euclid, as 
a sort of morbid secretion, to be compared only with 
the pearl said to be generated in the diseased oyster, 
or, as I have heard it described, ‘une excroissance 
maladive de I'esprit humain’. Others find its justi¬ 
fication, its 'raison d’Atre\ in its being either the 
torch-bearer loading the way, or the handmaiden 
holding up the train of Physical Science . . . 
What is it to us, they say, if the three angles of a 
triangle are equal to two right angles, or if every 
even number is, or may be, the sum of two primes, 
or if every equation of an odd degree must have a 
real root ? How dull, stale, flat and unprofitable are 
such and such like announcements ! . . . But this 
is like judging of architecture from being shown 
some of the bricks and mortar, or even a quarried 
stone of a public building—or of a painting from the 
colours mixed on the palette, or of music by listening 
to the thin and screechy sounds produced by a bow 
passed haphazard over the strings of a violin/'* 

Force of the Human Heart 

In an article on “The Labouring Foroe of the 
Human Heart”, the Rev. Prof. Haughton, F.R. 8 ., 
states that “its energy equals one-third of the total 
daily force of all the muscles of a strong man ; it 
exceeds by one-third the labour of the muscles in a 
boat-race, estimated by equal weights of muscle, 
and it is twenty times the foroe of the muscles used 
in climbing, and eight times the foroe of tho most 
powerful engine invented as yet by the art of man. 

“No reflecting mind can avoid recognising in its 
perfection, and regarding with reverential awe, the 
Divine skill that has constructed it.” 

A successful treatment for snake bite is re¬ 
corded from the Rio Grande. Two horses were 
bitten by the same rattlesnake. A few hours after¬ 
wards the submaxillary, parotid, and all glands 
situated about the head and neck were greatly 
enlarged ; from the nostrils and gums, a clear mucous 
discharge ran down ; the eyes wore glairy, with the 
pupils greatly dilated, and the coat was rough and 
staring. To each animal Dr. Bell gave half-a-pint of 
whisky, with a little water, and half an ounce of 
ammonia, while the wounds were fomented with a 
strong infusion of tobaooo, and afterwards poultioed 
with chopped tobacco leaves. Both horses recovered. 

“In furtherance of natural science work at Eton, 
an excellent telescope has been recently given to the 
school by the energy and liberality of some of the 
masters.” Mr. H G. Madan describes the instrument, 
a refractor of 5*0 in. clear aperture and 08 in. fbous, 
made and erected by Messrs. Cooke and 80 ns, of 
York ; it was equipped with a battery of eyepieces, 
of powers ranging from 80 to 400, and with a bifilar 
micrometer. 

The trigonometrical survey of England and Wales, 
on the scale of one inch to a mile# has been completed 
during the past week. It was commenced in the 
year 1791. 
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APPOINTMENTS VACANT 

Applications are invited for the following appointments on or 
before the dates mentioned 

LkOTURXR In the Electrical Engine* ring Department—S C Laws, 
Northampton Polytechnic, St John Street, E.C.l (January 8). 

A PIRbctor or Studims for British Institute, Homo—The British 
Council , 3 Hanover Street, W.l (quoting ‘Italy’) (January 18). 

Civilian Borvkyom or Works for tin Military Engineer Services, 
India—The Military Department, India Office, S W1 (marked 
4 Survey on Recruitment') (J»nuar> 16) 

Assistant Hdaokasthr (later to become Headmaster) for the 
Mackay School, Valparaiso. Chile—The British Council 3 Hanover 
Street, W 1 (quoting ‘Chile*) (January 20) 

Temporary Porroarturb, Grade II (Male) in the Meteorological 
Office—The Under-Secretary of State, 8 2.B (Met), Department 
Q,A , Air Ministrv, Adastral House, Kingsway, W C.2. 


rof Mosses 

. rt + 164 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Book* Supplement) 

Great Britain and Ireland 

Amgueddfa Genodlaethol Gvmru National Museum of Wales. 
Thirty-second Annual Report, 1938-39. Pp 63. (Cardiff: National 
Museum of Wales ) [1312 

North of Scotland College of Agriculture Report on tho Work of 
the North of Scotland College for the Year 1938-39 Pp 32. (Aberdeen 
North of Scotland College ot Agriculture.) [1412 

British Empire Cancer Campaign, Sixteenth Annual Report of 
the Grand Connell Edited by J. P l-ockhart-Mtunmery Pp x+370 
(London . British Empire Cancer Campaign ) U&12 

Memoirs of the Cotton Research Station, Trinidad Series B 
Physiology, No 12 ■ Further Studios on Transport in the Cotton 
Plant vll Simultaneous Cliangea In the Production and Distribution 
or Dry Matter under varying Potassium Supply By K Phillis and 
T G Mason. Pp 889-900 (London ; Empire Cotton Growing Cor¬ 
poration ) 2#. Qd. [1812 

Ministry of Health The Control of PuoriH'ral Sepsis. (Memo 
220. Med) Pp. 10 (London HM Stationer} Office.) 2d net. [1912 
London School of Hygiene and Tioploal Medicine (University of 
London) incorporating the Row Institute Report on the Work of 
the School for the Year 1038-89 Pp xvtii + 98 (London Loudon 
School of Hygiene and Tropical Medicine ) [2112 

Colonial Office Higher Education In Malaya Report of the Com¬ 
mission appointed by the Socreterv of State for the Colonies, June 
1939 (Colonial No. 173 ) Pp vii f 161 (London HM Stationer}' 
Office ) 2* Od not [2712 

Other Countries 

The Cooper Union for the Advancement of Science and Art 
Eightieth Annual Report, for the Year ending June 30, 1939 Pp 
122 (New V ork . Cooper Union for the Advancement of Scionce 
and Art) [712 

Nigeria. Annual Report on the Forest Administration of Nigeria 
for the Year 1938. Pp 14 (Lagos Government Printer, London 
Crown Agents for the Colonies > 1«. M 11112 

Norges Svalbard- og Ishavs-underseketeer Meddelelee Nr. 42 
Crowing West Spitsbergen from South to North. By Stanislaw 
Sledteck) Pp 14 Meddelelse Nr 43 Some Pelecypod* from Franr 
Josef Land, Vlotorlaaya and Hopen collected on tho Norwegian 
Scientific Kxiwdlfclon 1930 Bv T. Soot-Ryen. Pp 224-1 plate. 
Meddelelsr Nr 44 A Small Contribution to the Lichen Flora of the 
Eastern Svalbard Islands—Lichens collected by OlafHansaen fn 1930. 
By B, Lyngc Pp 12 Moddelelae Nr 46 • Recent Norwegian Ex¬ 
peditions to South-East Greenland My Gunner Horn Pp 10. 
Meddetetee Nr 46' The Settlements aud Huts of Svalbard By 
Anders K Or\ln Pp. 14 Skrilter om Svalbard og Iahavet, Nr 79 
Lichens from Jan Mayen collected on Norwegian Expeditions In 1929 
and 1030 My M Lyngc. Pp 664 2 plates 4 50 Mr tikrifler om 
Svalbard og lsliavet. Nr, 77 Das Festuugsprofll auf Spitsbergen, 
3 * Stratigraphic und In vertebrate n-fauna der Alteren Eotrtaa von 
Hans Frebola. Pp. 68 4-3 plates 6 00kr. (Oslo Norges Svalbard* og 
Uhavs-undersnkeUer) [1112 

Memoirs of the India Meteorological Department Vol 27, Part 2 . 
Discussion of Result* of Bounding Balloon Ascents at Madras in the 
Months of June to November during 1932-1036 By N. K. Sur and 
E. V. Uamakrtshuan. Pp 21M4+8 plates (Delhi: Manager of 
Publications ) 14 annas; is, 3d [1212 

Publications of the Observatory of the University of Michigan. 
Vol 8, No. 1 A Study of tho Spectrum of VV Oophcl. By Victor 
Ooedloke. Pp. 86+4 plates (Ann Arbor, Mich.; University of 
Michigan) 11312 

Proceedings of the United State* National Museum. Vol. 87, No. 
3073 Observations on the Birds of Northern Venezuela. By Alex¬ 
ander Wetmore. Pp 173-260. (Washington, D C.; Government 

Printing Office.) [1312 

U 8. Department of Agriculture. Leaflet No, 189: PaocicD, Annoy¬ 
ing House Testa. ByJS.A Back. Pp.4. (Washington, DX.; Govern¬ 
ment Printing Office.) 6 cent*. [1312 

Bulletin of the American Museum of Natural History. VoL 76. 
Article 7: A Revision of the Typical Cvnb-Spkters (Mieumrnk »w j 
of America North of Mexico. By w7 J. Gerteoh, Pp. 277-442. (New 
York. American Museum of Natural History.) [1318 


Annalee Bryologioi a Year-Book devoted to the Study d 
and Hepatic*. Edited by Fr. Veidooro. Vol. 12 0939). Pp, i 
(L eiden*. Chronica Botanic* Co.; London: William Dawson nnu 
Sons, Ltd.) 6 guilders. (131* 

U S. Department of tlw Interior Office of Education Bulletin, 
1939, No 8 : High Eduoattonal Institutions in the Scheme of State 
Government, By John H. McNcely. Pp v + iott. 16 cents. Bulletin, 
1939, No 6 Education in Yugoslavia. By Severin K. Turoslwwlrt 
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UTILIZATION OF SCIENTIFIC MAN-POWER 


'T'HE concern which haw recently found ex¬ 
pression as to the position of science in the 
war effort of Great Britain, and the extent to 
winch the services of scientific workers are 
being utilized, is evidence that the importance 
of this contribution is recognized far beyond 
the ranks of scientific workers themselves. The 
apparent tardiness with which the maximum 
contribution of science is being developed in the 
war-time effort of Groat Britain has caused much 
questioning, and it is to be hoped that the activities 
of the newly appointed Advisory Council on 
Scientific Research and Technical Development 
will quickly overcome at least some of the obstacles 
which have appeared. 

Political and Economic Planning (P E P) pub¬ 
lished a year ago an admirable broadsheet on 
‘ Man-Power Policy” in which four principles 
were laid down as essential and suggestions made 
for giving effect to them It has now published a 
review of the present situation and its relation to 
economic policy under the title ‘'Industrial Man- 
Power”, in which the effect of expansion and con¬ 
traction m industry in war-time is considered The 
table showing the changes which have occurred in 
certain industries between 1923 and 1938 in Great 
Britain and Northern Ireland suggests that the 
groat 'dilution’ problem of the War of 1914-18 
may be of much less importance to-day, since 
there now exists a range of metal trades already 
staffed for munitions, without the need to create 
them afresh. 

This factor particularly affects the position of 
vomen, and it is accordingly unlikely, in view of 
the work already carried out under the Industrial 
Health Research Board and the National Institute 
of Industrial Psychology, that the grave social 
problems arising out of physical difficulties through 


the industrial employment of women will recur 
The chief reason for alarm indeed appears to lie 
in the tendency of the Government to dispense 
with the Factories Aci Tho recent report of the 
Industrial Health Research Board recalls that its 
work was born of the experience of the War of 
1914-18, but there are signs that scientific workers 
must bestir themselves if that entirely new attitude 
towards the study of working conditions and 
industrial welfare is to be preserved under the 
stress of the present wai 

In industry as in civil defence, there is already 
evidence that the over-working of men and 
women has begun, and then* are no signs ot a 
consistent and well-understood policy in granting 
permission to work overtime Equally it is im¬ 
portant to conserve our limited resources of skilled 
labour by training, on a sufficient scale, fresh 
recruits for the leas skilled operations A scientific 
policy, which will keep alive the protective 
machinery and handle such problems before they 
become serious enough to damage health and 
efficiency, demands the co-operation of scientific 
workers as much as the prosecution of fresh 
research in these fields. 

The difficulties experienced at the moment, how¬ 
ever, are chiefly of a special and local character. 
There iB some difficulty in spreading the available 
skilled workers evenly over the field, especially 
among the new munitions and aircraft factories 
Social difficulties also attend the provision of the 
non-factory groups with work in munition factories 
The dangers and opportunities in bringing many 
of these unorganized workers into official organiza¬ 
tions are immense. Again, the labour require¬ 
ments of several large industries, such as the textile 
groups, depend very much on policy, particularly 
export policy, and fin- this reason lack of a clear 












44 


NATURE 


economic policy on the part of the Government is 
being held responsible for the rise in unemployment. 

The PEP broadsheet forecasts a considerable 
scarcity of male labour in the coal-mining, ship¬ 
building and other heavy industries, rather than 
in the munitions industries, and stresses the funda¬ 
mental changes in the whole structure of British 
society since the War of 1914-18 in relation to the in¬ 
dustrial sources of man-power for the forces. A 
much greater proportion of the population is en¬ 
gaged in selling goods or performing personal 
services, and the entire non-factory working-class 
is larger in relation to the rest of the population. 
Of the non-factory groups, a much larger propor¬ 
tion are now employees rather than employers 
or workers on their own account. The distribu¬ 
tive trades, personal services, and other non¬ 
factory trades and occupations are regarded as 
important sources of personnel for the fighting 
services and civil defence. 

The change in the framework of labour relations 
involves, for a thorough study of the man-power 
problem, a survey of the changes in organization, 
and the broadsheet comments on the great “civil 
service’* which has grown up in industry, repre¬ 
sented by thousands of paid officials, hundreds of 
joint committees and slow-moving democratic 
machinery Smooth adaptation of labour relations 
to war problems as they arise will depend on 
whether such constitutions reveal latent elasticity 
or beoome too brittle to bear the strain. 

The value of the National Register as a basis 
for the scientific use of man-power does not 
require stressing here. The PEP broadsheet 
refers particularly to the Central Register 
of scientific, technical, professional or higher 
administrative workers, which is already being 
used by Government Departments and by firms 
engaged on work of national importance. Much 
unemployment still exists, however, among highly 
trained technical workers, particularly graduates 
in chemistry and other sciences, and even among 
professional workers Buoh as architects, whose 
services would bo expected to be in demand in 
numerous problems involved in civil defenoe and 
evacuation A special section of the Central 
Register has been formed of those in this position, 
but the preservation of their abilities would seem 
to require a considerable extension of research 
programmes, even if such activity has no imme¬ 
diate connexion with war. So far as chemists are 
concerned, the establishment by the Chemical 
Society of an Advisory Research Council already 
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provides a means for pooling suggestions for 
research and bringing them before those engaged 
in research in the universities and colleges, 

Something more is required than improvements 
in placing methods. Formulation of a really 
adequate programme of work and its adoption by 
the Government could scarcely fail to secure the 
efficient and adequate use of the available scientific 
personnel and the disappearance of unemployment 
from the scientific register. 

Certain suggestions were made by Sir William 
Bragg in his presidential address at. the anniversary 
meeting of the Royal Sooiety (see N atoms, Dec. 9, 
1939, p. 953). Sir William Bragg suggested 
that a Ministry of Science would be too formal 
and rigid for immediate needs and that personal 
and elastic methods of using knowledge were the 
moat successful We might well be content to 
bring science as a whole into close relation with 
government as a whole by attaching a central 
authority of science to the central authority of 
the country. The immediate application of science 
m any department of national affairs should be 
made from within that department, not from 
without, and the real need is for means of 
ensuring that the Government is able to rely on 
and make use of the whole range of scientific 
knowledge 

The value of the Royal Society as a consultative 
body, so strongly urged by Sir William Bragg, will 
be endorsed by all scientific workers, most of whom 
will agree that the Government could well utilize 
these services much more widely and fully. It is, 
however, the evidence of a bureaucratic outlook, 
indicated by the interruption of important research 
as a result of evacuation or other exigencies and 
the neglect to provide alternative accommodation, 
that has occasioned misgivings in the minds of 
scientific workers. The Advisory Research Council 
of the Chemical Society appears to be the first 
organized attempt to mobilize the research 
resources of the country at the universities or else¬ 
where, and it may be hoped that the new Advisory 
Council will extend the process quickly and 
effectively. 

In the meantime scientific workers might well 
follow the lead of Prof. J. D. Bernal, who at the 
recent annual council meeting of the Association of 
Scientific Workers alluded to a number of scientific 
problems which would appear to have been over¬ 
looked in the present situation. Suggestions for 
investigation should not be restricted to any 
one field. Prof. Bernal himself referred to 
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the need for a scientific study of 'black-out’ 
psychology and the effects of the 'black-out’ on the 
temperament of the community Similarly, 
problems of health and hygiene raised by evacu¬ 
ation and other changes await investigation 
Besides the suggestion and initiation of lines of 
investigation, the maximum development of our 
scientific effort in war demands an immense 
educational effort, and whatever central body is 
established will require to have under careful con¬ 
sideration the propaganda of science Science 
cannot be used to the best advantage without the 
oo operation of the whole public The stimulation 
of public interest in science is of vital importance 
to public efficiency and technical morale, and 
incidentally should provide a check on the bureau¬ 


cratic tendencies which have been causing concent 
in some quarters. 

The educational aspect is of importance from 
another point of view also There is perhaps the 
danger that in the mobilization *of scientific effort 
and resources in support of our cause, there may 
be further disposition to blame science for some 
of the evils of war Propaganda of the type we 
have indicated should do more than prevent such 
misunderstanding. By promoting that full under¬ 
standing and sympathy which are essential in the 
highest technical achievements, they should also 
prepare the way for fteionoe to make its full con¬ 
tribution, undisturbed by the demands of war, to 
the advancement of knowledge and the enrich¬ 
ment of human living 


VICTORIAN SOCIALISM 


The New World Order 

Whether it is Attainable, How it can be Attained, 
and What Sort of World a World at Peace will 
have to be By H G Wells Pp 102 (London + 
Martin Seeker and Warburg, Ltd , 1940 ) (U net 

“T^KW human beings,” says Mr Wells in his 
A new book, "arc able to change their primary 
ideas after the middle thirties They get fixed in 
thorn and drive before them no more intelligently 
than animals before their innate impulses ” Here 
he does himself a great injustice Wo used to 
wonder what panacea he would discover next. He 
was sure to advocate it in a brilliant and stimu¬ 
lating manner. 

Put the time comes to all of us—it came to 
mo long ago—when our mmds stiffen, and we 
become, as a Frenchman unkindly said, the 
comedians of our early convictions The hard¬ 
ships of his early life have permanently embittered 
Mr Wells against the class in which his genius 
has placed him Ho sees Red when he thinks of 
them, and oxults in the destitution which he hopes 
awaits them 

So, since he is far too well-informed to he a 
Bolshevik, he has nailed his colours to that water¬ 
logged dereliot, Fabian collectivism. We have only 
to make a clean sweep of emulation, ambition, 
love of private ownership, patriotism and pug¬ 
nacity, and we shall all he as happy, progressive 
and intelligent as a flock of sheep. That is always 
the way with Utopians Abolish all the strongest 
passions and instincts of human nature, and a 
terminal state of blessedness, an earthly paradise, 
will be reached. 


Tt is pathetic to look at the row of deserted 
idols which we used to worship m the last century 
Libel alism, Democracy, Human Perfectibility, 
Socialism, Communism -there are few any more 
to do them reverence Liberalism, which might 
sweep the suburbs with the Gladstonian creed of 
peace and retrenchment, is content to limp feebly 
after Labour, and has paid the penalty Democracy 
is still a fetish in America, where it means any¬ 
thing, from an attribute of tho Deity to a method 
of therapeutics, except what it really is, a not 
very successful experiment in government 4 ‘Uric 
acid,” I read in a New York medical journal, “is 
tottering on its tlirone The triumphs of Democracy 
are not confined to politics ” Elsewhere it is 
merely accepted from inertia, or from fear of 
something worse. No institution has lost in 
prestige so much as the House of Commons Who 
now reads tho dreary debates, which are not ex¬ 
pected to turn a single vote ? (Democracy os a 
form nf society—equality of consideration—is a 
different matter , some other name ought to be 
found for it) As for human perfectibility, nobody 
any longer believes in a law of progress The fact 
ot progress in the past—for example, in the 
eighteenth and nineteenth centuries—cannot be 
denied. But in the futiue * We began with faith, 
we went on with hope ; now there is nothing left 
but chanty. 

Socialism has never recovered from giving birth 
to its misbegotten brat Communism There was 
such a thing as Social Democracy, though Socialism 
and Democracy are fundamentally incompatible 
Nothing could be more ignominious than the total 
collapse .of the Social Democrats in Italy and 
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Germany at the first impact ol Fascism. The 
Bolsheviks found that the Social Democrats had 
not got the true milk of the word, and helped in 
their overthrow. Mussolini and Hitler were quick 
to observe the signs ol the times 

Communism is also practically dead It exists 
in the U R S R only for export, the Government of 
the Soviet Republic is pure Fascism or State 
capitalism It would be difficult to name any 
prediction of Marx that has not been falsified by 
history ; but the most significant of all his mis¬ 
calculations was that after the success of the social 
revolution the State would “wither away” Instead 
of withering away, the State in Russia is omnipo- 
tent, the most brutal and searching tyranny that 
the world has ever known Communism at home 
is now the creed of a tew enrages and armchair doc¬ 
trinaires, and of callow boys and girls at Oxford, 
Cambridge and the London School of Economics 

The total failure of the prophecy that the State 
under Soviet Socialism would wither away is 
important because it affects other kinds of social¬ 
ism The inevitable result ol collectivism is to 
deprive the citizen of all liberty, and to put him 
at the meioy of a hoidc ol ignorant, uidolent and 
insolent Jacks-in-offico, who take their orders from 
above This is the crucial difference between 
State-socialism and democracy The bureaucracy 
under socialism must take their orders from above 
Mr Wells wishes his citizens to be free to speak 
their minds , but your bureaucrat cannot stand 
criticism, and will know well enough how r to gag 
it. Mi Wells’s Gestapo are t-o be “sturdy and asser¬ 
tive” There is no fear of their being anything else 

State-capitalism can make out a plausible ease 
for itself But apart from the difficulty of finding 
skilled administrators who are willing to give then 
best foi a very small salary (in the U.S S.R 
differential salaries are as steeply graded as in 
England) ui the absence of competition it is most 
unlikely that the infinitely complicated affairs of 
a great industrial community would be com¬ 
petently handled by State officials Such experience 
as is a\tillable is very discouraging to the advo¬ 
cates of that favourite Fabian slogan, 'a planned 
economy' 

I entirely agree with Mr Wells's detestation of 
the new idol which has dethroned the fetishes of 
the Victorians- - frenzied nationalism The deifica¬ 
tion of the State is indeed a monstrous and Satanic 
form of idolatry It ih at present the strongest 
force m the world, though it must be said to the 
credit of the democratic countries that, it lias made 
few converts in England, France or the United 
States It unfortunately commands the allegiance 
of some of the best as well as the worst elements 
m the totalitarian countries, and is therefore the 
greatest danger that Eurojiean civilization has 
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ever had to meet. Nevertheless, to speak of the 
possible “extinction of mankind” (p. 18) is surely 
a violent exaggeration The worst that can 
happen to Europe, if we persist in what are really 
civil wars, waged with greater fury than the old 
wars of religion, is that we may be plunged into 
another "dark age’, w r hich we may hope would not 
last six hundred years, like the welter of barbarism 
which followed the downfall of Graoo-Roman 
civilization But America and the British Dom¬ 
inions would survive and hand down the torch. 
Count Keyserlmg, in his “Revolution Mondiale”, 
unaccountably forgot the not unimportant part of 
the human race who speak English For I do not 
think that even Great Britain will either cease to 
exist or relapse into savagery 

I also agree with the author about the ruinous 
folly of the present war , but perhaps at present 
the less said the better on that subject. 

One protest I must make in conclusion I am 
not supposed to be very fond of the Roman 
Catholic Church, but J deprecate Mr Wells’s very 
harsh words about that institution Catholicism is 
certainly anti-revolutionary With its unequalled 
experience of human nature, that Church knows 
that revolutions always lead to reactions, and 
achieve very little at a terrible cost of human 
suffering But it preserves some valuable traditions 
which arc m some danger of being lost, including 
a philosophy which is far superior to modern 
systems. I am specially distressed to read what 
Mr Wells says about Spain I cannot understand 
how any decent person can deny that the 
Nationalists were justified in taking arms against 
those devils in human shape, the Spanish Reds, 
who, fighting under the ‘hammer and sickle’, and 
under orders from Moscow, butchered three 
hundred thousand men and women, a hundred 
thousand in Madrid alone, in an attempt to extir¬ 
pate whole classes of the population It is difficult 
to forget w r hat an American eye-witness saw in 
the town of Ronda, near Malaga The Reds 
impaled on stakes all the male inhabitants who 
belonged to the middle class, and while they were 
dying in agony compelled them to watch their 
wives and daughters being first violated and then 
burnt alive There are scores of similar horrors 
equally well authenticated 

Although Mr Wells’s Utopia seems to me utterly 
unrealizable, no one can read the book without 
admiration for his earnest longing for a new and 
better world As Plato said of his Republic, the 
type of the perfect State is laid up in heaven, 
and we need not inquire too curiously whether it 
is likely t-o be realized on earth The obstacles are 
human sin and folly, and we shall soon have 
sharp enough lessons to cure all but the incurable. 

W R. faros: 
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TERRESTRIAL MAGNETISM AND ELECTRICITY 


Physics of the Earth, 8: 

Terrestrial Magnetism and Electricity 
Edited by J. A, Fleming. Contributors * J 
Bartels, L. V Berkner, J. A. Fleming, O. H Gish, 
H 1). Harradon, C. A. Heiland, E 0. Hulburt, 
H. F. Johnston, H. E. MoComb, A. G McNish, 
W. J* Rooney, B F. J, Sohonland, O W. Torreaon, 
L Vegard Pp. xii+794 (New York and London 
McGraw-Hill Book Company, Inc., 1939.) 52s M. 

TNTEREST in geophysics is widespread in the 
A United States of America to a degree paralleled 
nowhere else This still young community, now 
in the first flush of vigorous scientific maturity, is 
from practical motives actively exploring the 
hidden riches of its land ; it is also energetically 
studying the land, the sea, and the air, from 
purely intellectual motives One consequence is 
that America possesses, in the American Geo¬ 
physical Union, the largest geophysical society in 
the world ; this Union publishes an extensive 
and many-sided annual report, but not, as yet, 
any general geophysical journal. America is, 
however, the home of the only existing journal 
devoted solely to terrestrial magnetism and 
electricity, and the only research institution 
which pursues all branches of this department of 
geophysics, from a world-wide point of view, is 
also American. It is therefore fitting that the 
volume under review, whioh is probably the largest 
general work ever published on the subjoot, should 
come to us from across the Atlantic. It will 
give a valuable stimulus and help to the study 
of the earth’s magnetism and electricity, publica¬ 
tions on whioh have hitherto been rather inac¬ 
cessible to workers in other fields. The volume is 
one of a series of reports on geophysics prepared 
under the auspices of the U.S. National Research 
Council, with which the American Geophysical 
Union is associated. 

The book is not a systematic treatise on its 
subject (and there remains a need for Buch a 
treatise); it is a collective work by fourteen 
authors, under the editorship of Dr* J. A. Fleming, 
director of the Department of Terrestrial Mag¬ 
netism of the Carnegie Institution of Washington 
—who himself, in the first chapter, on “The 
Earth’s Magnetism and Magnetic Surveys", gives 
a general introduction to this, the larger of the 
two subjects with whioh the book deals. These 
two subjects are in fact not very intimately 
related to one another, and the four ‘electrical* 
chapters—on “Atmospheric Electricity” (iv, Gish), 


' Instruments used in Observations of Atmospheric 
Electricity” (v, Torreson), “Earth-Currents” (vi, 
Rooney), and “Thunder-clouds, Shower-clouds and 
their Electrical Effects" (xu, Sohonland)—might 
well have appeared as a separate volume , these 
chapters are excellently written in a systematic 
expository style, and almost constitute a treatise 
on terrestrial electricity, though of course this 
subject offers scope for a more detailed treatment. 
With their bibliography, these four chapters 
occupy about a quarter of the book 

No fewer than a hundred pages are devoted to 
a bibliographical chapter (xiii, Harradon) ; this is 
a valuable part of the book, because one of the 
difficulties in this, as m some other branches of 
geophysics, is that the original data and observa¬ 
tions are for the most part not published in the 
scientific journals whioh have wide currency 
throughout the world; often they appear in 
separate publications or in observatory reports— 
the introductions or appendixes of whioh some¬ 
times contain important discussions of the data, 
not to be found elsewhere Moreover, owing to the 
border-line character of the subject (lying as it 
does between physios, astronomy, meteorology, 
geology and geography), together with the fact 
that there is only one journal expressly devoted 
to it, its current literature is scattered over an 
exceptionally wide collection of periodicals. Hence 
such a bibliography forms, as the editor states, “a 
most valuable research tool” 

The remaining two thirds of the book includes 
two main groups of chapters, much more 
closely linked together than might appear at first 
sight. There are the more strictly magnetic 
chapters, including (with the first, already men¬ 
tioned), “Magnetic Instruments” (ii, Johnston, 
Fleming and McOomb), “Magnetic Prospecting” 
(iii, Heiland), “On Causes of the Earth’s Magnetism 
and its Changes” (vii, MoNish) and “Some Prob¬ 
lems of Terrestrial Magnetism and Electricity” 
(viii, Bartels) ; and there are three chapters 
relating to the upper atmosphere, including one 
with that title (x, Hulburt), one on “Radio 
Exploration of the Earth’s Outer Atmosphere” 
(ix, Berkner), and one on the “Aurora Polaris and 
the Upper Atmosphere” (xi, Vegard). 

Workers on the many topics with whioh the 
book deals will recognise the authority of the 
writers who contribute the several chapters. With 
the exception of Chapter iii, the outlook of the 
book is more towards the purely scientific than 
the important practical aspects of the subject; it 
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may be said to be directed to the initiation or 
enlightenment of physicists (and perhaps also 
astrophysicists) in one of the oldest of the modern 
sciences, which still confronts us with the mystery 
of Gilbert’s great discovery that the earth is itself 
a magnet, and the but little less mysterious 
secular variation of the magnetic field Apart 
from this, the exciting and complex problems of 
the subject are concerned mainly with the atmo¬ 
sphere , there is the semi-meteorological problem 
of the maintenance of the earth’s negative surface 
charge, and the group of problems associated with 
the action of the sun upon the earth—for it is the 
sun which causes and controls the inconstant daily 
magnetic variation, the irregularly occurring 
magnetic Btorms and the associated auroras, 
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and also the recently discovered group of 
terrestrial phenomena linked with eruptions in the 
solar chromosphere—radio fading and brief mag¬ 
netic disturbances The moon also, through the 
lunar tide which it produoes in our atmosphere, 
plays a small but interesting part in oausing the 
magnetic variations. 

All these subjects are discussed in an interesting 
and authoritative way in thiB book, and if the 
voices are not always in unison, this is but a token 
of the need for more observation and more thought 
to illuminate dark questions. It is to be hoped 
and expected that many among the readers of 
this book will be led to take a share m making 
these “rough places plain” 

R. Chapman. 


THE SOYA BEAN 


Le soja et les industries du soja 
Produits ftlimentaiies, huile de soja, lecithine 
v6g6tale, casAino v£g6tale Par A Matagrin Pp. 
x ~b 390. (Paris. Gauthier-Villars, 1939.) 00 

francs 

I T is well known that the soya bean {Glycine, 
soja) is one of the most valuable of cultivated 
crops, and this comprehensive account is of value, 
particularly at the present crisis, because of the 
numerous by-products that are obtainable from 
this particular plant It is in fact one of the 
world’s indispensable commodities 
The author records with considerable success 
the whole range from iho cultivation of the bean 
to the manufacture of the latest form of by¬ 
product. In an account of the history and origin 
of the crop, it is pointed out that the home of the 
plant is eastern Asia, and in particular, Manchuria, 
Japan and China, from which regions, for many 
years, the main supply for the markets of the 
world was obtained. It is natural that other 
countries, with an eye to the valuable nature of 
the crop, should have endeavoured to establish it 
into their agricultural systems, and the most 
successful so far has been the United States. Here 
after years of trial and experiment, success has 
been attained in breeding types suitable to the 
climatic conditions, and the output of which now r 
rivals in extent that of the Far Kast In the detailed 
account that is given of the many attempts that 
have been made to establish the crop, it is noted 
that although the crop is stated to be adaptable 
and capable of growing from the equator to 50° S 
and 60° N. respectively, yet success has, in the 
main, only been achieved on a grand scale in 


those countries possessing a temperate or sub¬ 
tropical climate 

In view of its great nutritive value, due to its 
high oil and protein content, there is little doubt 
that if the crop could be established in the tropics 
it would be of great value, not only because it is 
a valuable export, crop which could bo sold for 
cash and would, therefore, widen this field, which 
is so often held by cotton alone at present, but 
also on account of its food value To the many 
who are now interested in the nutrition drive that 
is taking place in the British colonies its value is 
obvious ; but it is not an easy crop to grow in 
the tropics. The number of varieties as indicated 
by the author is very groat, but he brings out 
clearly that each variety has been evolved to meet 
particular types of soil and climatic oonditions, 
and that each will usually only be found in a 
comparatively circumscribed area where it can 
enjoy these particular conditions. 

The United States introduced numerous varieties 
and undertook prolonged selection before types 
suitable to American oonditions were obtained 
The trade demands a large round bean of a white 
or light colour, but unfortunately such experi¬ 
ments as have been made in the tropics indicate 
that the type of soya that grows best is one of a 
darker colour with a smaller and flatter bean 
There is no doubt that much plant-breeding work 
will be needed before types really suited to the 
tropics can be evolved, although there is evidence 
that success will ultimately be obtained Another 
difficulty is the short viability of the seed under 
tropical conditions. For this reason it is not 
always easy to obtain an even stand, with the 
result that disappointing crops are often reaped. 
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although individual plants may often be excellent 
heavy bearers. The causes of this rapid loss in 
viability will, therefore, need to be studied and 
systems of storage, within the means of tho peasant, 
evolved. Temperature is one contributing factor, 
as seed stored at about 60° F. keeps its viability 
well. It is probable that moisture content may 
be another factor as a natural corollary. 

Another difficulty that will have to bo faced is 
ignorance of tho most attractive ways to prepare 
it for human consumption. Not the least valuable 
part of this book is the account given by the 
author of the different dishes that are prepared 
in various countries, and a campaign to educate 
the grower into the cooking of the bean will prob¬ 
ably have to accompany any attempt to introduce 
it into his cropping system The problem of 


inoculating the seed will also need to be faced, as 
it appears obvious that good crops cannot usually 
be obtained unless the right inoculum is present 
This problem should not be difficult of solution, 
however, once a commencement has been made, 
as soil from an inoculated field can be used to 
extend the system 

Nearly half the book is devoted to accounts of 
the commercial products of the bean, particular 
attention being paid to tho processes involved in 
the refining of the oil and its numerous uses, to 
the preparation of lecithin and the manufacture 
of vegetable casein, the demand for which has 
expanded greatly in recent years 

The volume is well arranged, but it is hoped 
that in a future edition an index will bo added 

G. Evans 


MYTHS AND MAGIC IN JAMAICA AND HAITI 


Voodoo Gods 

An Inquiry into Native Myths and Magic in* 
Jamaica and Haiti. By Zora Hurston Pp 
x-j-290+24 plates (London. J. M. Bent and 
Sons, Ltd , 1939.) 15*. net. 

/^\BEAH in Jamaica and Voodoo in Haiti, as 
^ secret cults of the Negro, have both aroused 
considerable curiosity, mostly morbid The 
literature relating to them is extensive, but more 
remarkable for its sensational statements than its 
ability to carry conviction as to its truth or 
accuracy of observation. It is, in fact, with a 
few notable exceptions, based on hearsay Miss 
Hurston's knowledge of both cults has at least 
been acquired, td a great extent, at first hand ; 
and her book is the work of a trained and experi¬ 
enced observer. As a member of the race she was 
qualified to take part in the ceremonial as an 
initiate, while as a pupil of Prof. Franz Boas she 
was able to grasp its significance as the manifesta¬ 
tion of a form of religious belief, and view it with 
detaohment. 

Miss Hurston gives the,two cults of Obeah and 
Voodoo their social setting in her accounts of the 
Negro community in Jamaica and of society and 
politics in the Black Republic of Haiti. The high 
lights of Haitian history are reached in revolution 
and massacre, more especially in the earlier years 
of the present century, leading up to occupation by 
the United States in 1915. The occupation lasted 
for nineteen years. Notwithstanding this story 
of bloodshed and corruption, the author sees in 
the recent growth of a young intelligentsia, which 
is making its mark in public life, the possibility 


of a future regeneration There are indications 
of the growth of a national consciousness and of a 
decrease in the degree of cultural dependence on 
France 

In this movement towards cultural and national 
independence of white influence, it is thought by 
some, strangely enough, that Voodoo will play 
its part. This may seem surprising, in view of the 
fact that it has been usual to look upon Voodoo 
solely as an influence for evil, rather than as a 
form of spiritual belief, which could hold its own 
in the long run against one of the more highly 
organized religions, such as Christianity. This 
may be due to prejudice, and it has to be conceded 
that under tho influence of tho negro temperament, 
even Christianity itself may assume strange forms. 
At the same time the popular and darker view 
of Voodoo may not be entirely accurate. 

Miss Hurston attributes much of the sensation¬ 
alism which has become almost inseparable from 
accounts of Voodoo to a failure to understand its 
symbolism. Thus she maintains that the reverence 
accorded to the gods of the Negro in the guise of 
the Roman Catholic saints 'done over in black', the 
prominence of the snake in their cults, the erotic 
rites and the m&gioal danoeB, and the like, are all 
parts of an elaborate system of symbolism, which 
has been, but should not be, taken at face value. 
Voodoo, in fact, is neither snake worship nor 
magic mixed up with fetichism, sacrifice and 
other of the more repulsive erotic and necrophilic 
practices of wizardry, but an organized body of 
pagan belief with an African pantheon. 

The gods of the Haitian pantheon to a great 
extent are localized, and a spirit of great power 
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in its own homo may be unknown beyond a 
radius of fifty miles. Nevertheless some of the gods 
are reverenced generally , Damballa, for example, 
whose signature is the snake, and the goddess of 
love, whose position in relation to Voodoo as a 
fertility cult is indicated not only by the fact that 
she has no children, and is implacable to women, 
but also in that every man in Haiti is regarded as 
her husband It is significant that two types of 
gods or spirits arc recognized—the Rada or 
Arada, who are the good gods, to whom only 
pigeons and chickenB arc sacrificed, and the 
Retro, the more powerful and evil gods, who can, 
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however, be made to do good things. To them 
are offered pigs, goats, sheep, cows and dogs, and 
even on occasion dead bodies from the tombs. 
The Rada are said to have been brought with the 
Negroes from Guinea or Dahomey; the Rada 
came from the Congo. 

This brief mention of one feature only in Voodoo 
belief does less than justice to a remarkable 
record, which will repay close study by those 
who wish to understand the mentality which 
underlies what has been the most remarkable 
experiment in self-government of the bl&ok races, 
on their own initiative, of modern times. 


HABITS AND HABITATS OF TROUT 


Trout Streams 

Conditions that Determine their Productivity and 
Suggestions for Stream and Lake Management 
By Di Paul R Needham Pp x-f 233 (Ithaca, 
N.Y. ’ Comstock Publishing Co , Inc , 1938 ) 
3 dollars. 

HIS book is an attempt to place in the hands 
of anglers, sportsmen, and aquatic biologists, 
trustworthy information relating to trout and 
streams m which they live 
The author is well qualified by years of ex¬ 
perience to undertake such a work and has done 
it very veil, not only using his own researches into 
stream problems but also that of many workers in 
his own country and in other lands where trout 
streams abound. The opening chapter deals 
largely with the various kinds of trout to be found 
in North America in both streams and lakes, 
dealing also with the habits of the different fish, 
followed by the chemical and physical conditions 
of trout streams m general and how such factors 
as temperature, transparency, oxygen content, 
and river bed play their part 
The importance of biological indicators as 
evidences of pollution as against that of chemical 
analysis is stressed—a line which is advocated in 
Great Britain A very well illustrated chapter 
deals vith trout stream animals which serve as 
food for trout, and should prove very useful to 
aquatic biologists, while it cannot fail to attract 
the angler with very little interest in stream 
organisms apart from fish The line drawings and 
photographs are very dear and the tables show 
evidence of much work in collecting the data. 

An interesting point to which attention is 
directed is the large numbers of land insects which 
are taken by trout at certain times of the year ; 
the probable reason for this is well discussed. A 
very large number of stomach contents have been 


examined to obtain the information, and so far 
as streams in the central area of New York State 
go, the author points out the amounts of foods 
fall in the following percentages : caddis flies, 
two-winged insects and may flies, 66 per cent 
taken in the ordor stated, beetles fourth (6*6 per 
# cent of total), spring tails, leaf hoppers, ants, bees 
and wasps furnish 3-6 per cent of the total, with 
other foods about 1 per cent, made up of crayfish, 
shrimps, grasshoppers, stone flies, true bugs and 
earthworms. 

The distribution of the food in streams is dealt 
with under the heading of the physical conditions 
of the bed of the stream, stream flow and depth. 
The methods to be adopted in taking a census of 
the stream animals is described and is much on 
the lines adopted by workers in other countries. 
Stocking, propagation, and protection find a place 
in the book, followed by the management of trout 
waters gained by experience in many States. 

A very useful appendix deals with the numbers 
and sizes of fish it is wise to introduce into streams 
where restocking is done, taking into acoount size 
of stream and available natural foods. Outlines 
are given of stream surveys and how the informa¬ 
tion should be recorded to be of use for comparison 
with later surveys or with those of other rivers. 

There is a very extensive bibliography, which 
should prove very useful to those seeking fuller 
information on the points dealt with. The book 
is very well illustrated with photographs of weir 
fishing pools and the like, making it very attractive 
to the lion-technical reader as well as the scientific 
investigator. It also gives an insight into the 
extent of the investigations undertaken by workers 
across the sea, and being written by one who, in 
addition to being a scientific investigator is also 
an angler, links up the two sides of the questions 
that arise. W. Rinarron. 
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CHEMISTRY FOR INTERMEDIATE EXAMINATIONS 


(i) General and Inorganic Chemistry 
By Dr. P. J. Durrant Pp x + 547. (London, 
New York and Toronto * Longmans, Green and 
Oo , Ltd , 1939 ) 8 * 

(a) A College Course of Inorganic Chemistry 
By Prof J. R. Partington Pp. x-f 658. (London , 
Macmillan and Co , Ltd , 1939.) 8 # 6d. 

( 3 ) Intermediate Chemistry, Inorganic and 
Physical 

By Dr. Frederick Prescott. Pp vni 4 - 828. 
(London . University Tutorial Press, Ltd , 1939.) 
12 a. 6 d 

'T'HE number of chemistry text-books is 
* becoming greater every year, and because 
of their number, the final selection of a suitable 
book is becoming increasingly difficult During 
the last few years, the needs of those taking inter¬ 
mediate science examinations and university 
entrance scholarships have received special atten¬ 
tion, and here are three new books catering for 
their requirements. 

(1) Of the people who write text-books, the 
one who obtains the deepest insight into the 
student mind is not the teacher (who may, in fact, 
be very ignorant of its contents) but the examiner 
He, more than any other, is familiar with the facts 
which are absorbed, and the heresies which persist. 
Dr. P. J. Durrant is not without experience as an 
examiner, consequently something exceptional was 
to be expected, and expectation has not been dis¬ 
appointed The book he has written is an admirable 
one, and the reviewer can fully endorse the report of 
the publishers 1 reader that “the book has originality 
and vitality of presentation and gives a balanced 
and cultural appraisal of a difficult subject”. Not 
only is this so, but the type, headings, spacing 
and arrangement of the text are excellent and 
make an immediate appeal to the eye 

The outlook is modem, Bohr’s theory of atomic 
structure and the electronic theory of valency are 
introduced at an early stage, and are used as a 
basis for the explanation of chemical theory. The 
scope of the book is not limited to the syllabus of 
any particular examination, and it would take 
the student through his first year at the university. 
The less oommon elements are omitted, and only 
compounds of definite technical or theoretical 
interest are included. The only important omission 
is a chapter on radioactivity, which might, with 
advantage! have been included. Errors are 
extremely rare; the quantum Shelia (p. 116) are 
presumably those of uranium, where the P shell 


contains 12 not 13 electrons, and mironic (p. 297) 
is an obvious misprint. 

(2) Prof J R Partington’s “Text-Book of 
Inorganic Chemistry” first appeared in 1921 and 
is nowin its fifth edition. Successive editions have 
grown in size with the passing of time, until it is 
now too comprehensive for ‘inter.-science’students 
His “College Course of Inorganic Chemistry” is 
intended to meet the needs of the latter, especially 
those rather older students who are beginners, as 
well as younger pupils 

Although the plan and method of the “Text- 
Book” have naturally served as a foundation for 
the smaller work, much of the text has been re¬ 
written and rearranged Nevertheless, the 
familiar and successful “Partington” method is 
obvious throughout The historical approach has 
been retained, special attention being given to the 
physical chemistry required at this stage, and 
although designed only as an intermediate text¬ 
book, it contains a very considerable amount of 
information and details ot industrial processes 

Opinions differ as to how soon the student 
should begin to use and appreciate the significance 
of electronic formula? The modem tendency is to 
introduce them early and even to abandon the 
classical ‘structural formulae* entirely. The fact 
that here the former are sparingly used, and the 
latter largely retained, gives the book a somewhat 
old-fashioned appearance which might not entirely 
satisfy a modern teacher. This is the only criticism 
of the book, which well maintains the high 
“Partington” standard. 

(3) Dr F Prescott’s “Intermediate Chemistry” 
is described as “an entirely new book, a well- 
planned course of Inorganic and Physical Chem¬ 
istry, based on modem ideas associated with the 
inter-related domains of Physics and Chemistry” 
The plan and balance of the book are good, but 
the contents are of very uneven quality, and the 
proof-reading has been entirely inadequate. A 
perusal of the book revealed twenty-one incorrect 
equations (and there may be more, for a systematic 
search was not made), many incorrect formulae, 
and small errors in the text. All these mistakes 
are obvious and would be detected by the dullest 
student. 

The section on the structure of the atomic 
nucleus and the occurrence of isotopes (pp. 252-4) 
contains the following sequenoe of statements: 
(a) the nucleus consists of protons, or particles of 
positive electricity, and, in most cases, electrons, 
the protons always being in excess; ( 6 ) the 
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atomic number corresponds to the net positive 
charge on the nucleus , (c) the mass number 
(atomic weight) ib equal to the number of protons 
in the nucleus ; (d) the difference between the 
mass number and the atomic number is attributed 
to neutrons in the nucleus ; (e) neutrons are par¬ 
ticles with a mass nearly that of a proton ; (/) the 
neutrons, being ol negligible mass, may be dis¬ 
regarded. The table (p. 253) which gives the 
atomic structure of a number of selected elements 
does not mention the neutron, which, considering 


BIOGEOGRAPHY 

(i) Zoogeography 

By 1.1. Puzanov Pp. 300 -f 32 (Moscow State 
Publication Office ol the Commissariat for Educa¬ 
tion, 1938.) 7 80 loubles 

(a) Zoogeography of the Ukrainian Socialist 
Soviet Republic 

By M. Sharleman. Pp. 234 +1. (Kiev : Ukrainian 
Academy of Sciences, 1937 ) 6 90 roubles. 

(3) Vegetation of the World 
(Plant Geography, vol. 3.) By A P. 11’inskij 
Pp. 458. (Botanical Institute of the Academy of 
Sciences, Moscow-Leningrad, 1937.) 10 roubles 

A LTHOUGH the three books referred to above 
by no means exhaust the most important 
biogeographical publications that have appeared 
in the Soviet Union during the last few years, they 
deserve special notice for various reasons. 

(1) Prof Puzanov’s book on zoogoography is of 
interest as an attempt to produce a text-book in 
this subject, which is still taught in too few 
universities, one of the reasons being the lack of 
suitable books for students A brief introduction 
dealing with the aims and methods of zoogeography 
and giving a concise history of the science is followed 
by two general parts. The first presents a lucid 
discussion of the ecological principles of zoogeo¬ 
graphy ; the second deals with dynamics of 
faunas from a geological aspect. This difficult 
problem is dealt with m a very clear manner, 
without superfluous detail, while avoiding undue 
simplification. The third, and the main, part of 
the book is devoted to regional zoogeography, that 
is, to descriptions of the faunas of various regions. 
Those descriptions are based mostly on vertebrate 
animals, but whenever possible some data on 
insects, etc., are also given. A feature of the book 
is the abundance of very well-executed (but poorly 
reproduced) original illustrations of numerous 
animals mentioned in the text. There are 
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its (apparently) uncertain properties, is perhaps 
just as well. 

‘Partington* and ‘Dun-ant’ are widely contrast¬ 
ing books, complementary rather than competitive 
Partington is historical, somewhat discursive, and 
(at least once) reminiscent (p. 433) Durrant is 
non-historical, logical, modem, and provides 
much tabulated information, of which Partington 
(p vii) disapproves. The teacher may choose 
according to his tastes J. N. Sugden. 


IN THE U.S.S.R. 

even three plates in colour, but their standard 
is low. 

On the whole, the book undoubtedly represents a 
very successful approach to a university text-book 
of zoogeography, which is as yet lacking in any 
language, m spite of a seriously felt need for 
one. 

(2) Sharleman’s book on the zoogeography of 
the Ukraine is an original treatise on the regional 
distribution of vertebrates of that country in 
connexion with their ecology and geological history 
The book is written in the Ukrainian language, but 
Russian and English summaries are appended, 
while a complete list of species showing their 
distribution by districts, and a very full biblio¬ 
graphy should make it very valuable for workers 
on the Pala?arctie fauna. 

(3) The book on the vegetation of the world by 
ITinskij is published as the third (and concluding, 
but first published) volume of a series, the other 
two of which deal with plant geography and plant 
ecology respectively. The general part of the book 
is very brief—because the two other volumes just 
referred to should supply the introductory know¬ 
ledge to the present one, which contains descrip¬ 
tions of types of vegetation by continents and 
natural regions. Most of the descriptions are dear, 
concise, based on up-to-dato information and 
illustrated by well-reproduced photographs. All 
this goes to make a good text-book that 
should be very useful, particularly to geography 
students. 

Indeed, it can be said that geography depart¬ 
ments in Soviet universities are particularly fortun¬ 
ate in having modem text-books in both branches 
of biogeography, by Puzanov on animals and by 
irinskij on vegetation. The appearance of similar 
text-books in English would go a long way towards 
introducing biogeography into British and Ameri¬ 
can universities, where this science is suffering from 
undeserved neglect. B. P. Uvabov. 
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MARGARINE 

By Prof. J. C. Drummond, 
University of London 


Early History 

T jh unlike the French to be unmindful of a son 
of their country who has rendered notable 
service in bo important a matter as food, yet f 
am not aware that the achievement of M6ge- 
Mounes is commemorated in France by a public 
monument or inscription or even by a street name 
Equally surprising is the scanty information 
supplied by biographical works ot reference about 
that most ingenious inventor Perhaps we can 
attribute this to the lack of sympathy one would 
expect from a nation which appreciates above all 
other things good food and good cooks, towards 
one who hoped to pass off the greasy and rather 
unpalatable products of his laboratory as buttei 
Whatever the reason for such neglect, the fact 
remains that the French might well be proud to 
claim the inventor who made possible one of the 
greatest food industries of our time 

It is often erroneously believed that M6ge- 
Mourios set out to concoct a substitute for butter 
It is true that he was stimulated by the desire 
of the Victualling Department of the French Navy 
to find such a substitute ; but he himself was more 
ambitious Ho attempted to produce butter itself, 
and that by a senes of laboratory treatments that 
he thought would reproduce exactly the changes 
by which he believed body fat to be converted 
into milk fat m the animal body His laborious 
process, in which beef fat was digested at blood 
heat, first with macerated sheep’s stomach and 
then with chopped cow’s udder and milk, actually 
gave him nothing more unusual than the softer 
portion of the onginal fat, carrying, presumably, 
some traces of a milky flavour. Nevertheless, m 
the early days he was quite satisfied that he had 
made butter. Others, lesB optimistic, were content 
to believe that he had solved the problem of 
preparing an edible substitute for butter, and 
for this achievement he was honoured in 1870 by 
Napoleon III. 

Had it not been for the Franco-Prussian War, 
it is probable that France would have led the 
world in the technical development of the new 
process As it happened, the opportunity was 
seized in the United States and in Holland. In a 
remarkably short time factories were springing up 
in these countries for the manufacture of what 
was then called ‘butterine*. It was soon found that 
M&ge-Mouries's complicated digestion was quite 


unnecessary, and that all it was necessary to do was 
to mix as thoroughly as possible with skimmed 
milk, preferably shghtly sour, a fat of the appro¬ 
priate melting point. On separating the fat again 
it was found to have acquired a buttery taste It 
could then be ‘worked’, salted and coloured to taste 
Manufacture in Great Britain lagged far behind 
m the seventies. So far as can be judged from the 
contemporary press, the home-produced material 
was, moreover, of very inferior quality Most of 
it was made m small, dirty, ‘back-street* premises 
under highly insanitary conditions. To a large 
extent it was knowledge of these facts that gave 
‘butterine’ so bad a reputation at that time The 
English public was ready to believe any fantastic 
yarn about the doubtful nature of the fats used 
by the manufacturers, and they also suspected, 
often with more reason, that a good deal of the 
despised stuff was employed as an adulterant for 
butter. The passing of the Margarino Act in 1887 
did something to allay uneasiness , nevertheless, 
the reputation of the new food remained an 
unsavoury one for a good many years. 

Improvements in Manufacture 
Then in 1889, Otto Monsted openod the first 
up-to-date factory in Groat Britain. The pioneers 
were faced with a truly formidable task. Prejudice 
against margarine was at that time shared by rich 
and poor alike, and opposition from certain other 
trades, particularly the dairy industry, was 
vigorous and none too scrupulous The product 
Monsted turned out was made from that fraction 
of beef fat which is known as ‘oleo’ or ‘premier jus’ 
It was, in fact, a highly digestible fat possessing a 
calorific value equivalent to that of ordinary butter 
and, what was of great importance although un¬ 
known at the time, its vitamin A, and probably 
also its vitamin D, oontent was by no means 
negligible. It is probable that its nutritive value 
was not far below that of ordinary ‘average’ 
butter ; but it is difficult to make a proper esti¬ 
mate because it is a curious fact that an extensive 
modem literature on the vitamin contents of 
foods does not give us any information as to the 
A and D value of the common edible body fats 
such as those of beef or mutton. 

By comparison with our modem margarines 
these primitive materials were undoubtedly very 
crude. They were inclined to be unpleasantly 
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greasy, to stick to the knife, and to spread in a 
manner unattractive to those used to butter. 
Moreover, they often had a ‘fatty* taste and smell 
which many people disliked 

No problem has given the margarine manu¬ 
facturers more trouble than that of producing a 
texture resembling that of dairy butter. The intro¬ 
duction about 1800 into margarine manufacture 
of vegetable oils suitable for blending with ‘oleo' 
helped them to some extent, but it was not until 
some years of the new century had passed that 
their fortunes turned By this time the small 
producer was dropping out of the picture and with 
him many brands of dubious quality which had 
served to keep alive an unenviable reputation. To 
an ever-increasing extent manufacture was pass¬ 
ing into the hands of large commercial organiza¬ 
tions guided by directorates not only anxious to 
provide the consumer with an article of high 
quality, but also prepared to spend very large 
sums of money on scientific and technical research 
to that end One by one the problems were 
attacked and solved. Care in the Beleotion of 
oils for blending ; improved methods of emulsify¬ 
ing the mixture with pretreated separated milk , 
controlled crystallization of the final product to 
get the right ‘gram* ; special precautions to be 
taken in ‘working* a mixture differing in many 
subtle characteristics from butter ; such know¬ 
ledge, gamed by patient and costly research, 
brought about remarkable improvements in re¬ 
spect of that almost indefinable but all-important 
character of texture. Chemists, biochemists and 
bacteriologists collaborated to select the appro¬ 
priate bacterial flora which would produce in the 
separated milk just the right blend of substances 
necessary to impart to the margarine that elusive 
butter flavour* Others ingeniously prepared 
chemical flavouring substances to serve the same 
end. 

Another important milestone was the intro¬ 
duction of ‘hardened* vegetable and animal fats. 

Such have been the labours that have gone to 
produce the high quality of the popular butter 
substitute we know to-day 

Vitamin Reinforcements 

The period of the War of 1914-18 is very 
important in the history of margarine. At that 
time most authorities on dietetics regarded mar¬ 
garine as a reasonably good substitute for butter, 
because it was well digested and for all practical 
purposes provided the same heat-producing power. 
It was one of the cheaper forms of energy. 

During the latter part of the War, however, the 
importance of the fat-soluble vitamins, discovered 
a few years before, gradually came to be recog¬ 
nized. The nutritive worth of edible fats could 
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no longer be assessed solely in terms of digestibility 
and energy equivalents. It was necessary to 
ascertain whether they would also provide the 
newly discovered constituents. Butter was found 
to contain them. On the other hand, most of the 
vegetable oils and fats then being used more and 
more extensively m margarine manufacture, as 
well as the hardened fats which had come into 
use soon after 1910, were found to be defective 
in this respect Following up the obvious line 
these observations indicated, the late Prof. W. D 
Halliburton and I examined a number of typical 
margarines and found that their nutritive value 
for the growing animal was determined by the 
vitamin contents of the constituent oils and fats. 
Margarines prepared almost solely from beef ‘oleo* 
appeared to bo as nutritive as butter, whereas 
the vegetable oil margarines, in spite of being 
excellently assimilated, did not supply the fat- 
solublo ‘growth-promoting* factors needed by the 
young animal. 

These observations made little impiossion on 
the margarine industry at the time Such reaction 
as there was consisted of frank scepticism. Some 
people challenged the conclusion that vegetable oil 
margarines were devoid of vitamins by directing 
attention to the fact that milk, which in a vague 
sort of way was thought to be one of the richest 
sources of the accessory factors, was employed in 
the manufacture of the products. Others refused 
to acknowledge that experiments on rats could 
have any bearing on human nutrition Others, 
again, argued that such small differences in com¬ 
position of a single article of diet could scarcely 
be of any practical significance Nearly ten years 
passed before serious attention was given to the 
matter Then, at last, the margarine manufacturers 
moved. Many of the earlier attempts to raise the 
nutritive value of their products by the addition 
of vitamin preparations were failures For the 
most part they were attempting to employ 
materials and concentrates prepared from cod 
liver oil. It was not a difficult matter to add 
sufficient of such supplements to bring the vitamin 
value of margarine up to that of an ‘average* 
butter ; but it was found that such additions 
almost invariably ruined the flavour and palat- 
ability besides materially increasing the cost. 

The first real progress was made after the dis¬ 
covery of the method for preparing pure crystalline 
vitamin D, from ergosterol. It then became 
possible to raise the antirachitic value of a mar¬ 
garine at a very alight cost without affecting 
edibility in the slightest. To confer on margarine 
a vitamin D activity of 30 units per ounce, it was 
necessary to add only one ounce of vitamin D« 
(calciferol) to 120 tons of margarine. What was 
next required was & cheap and effective source of 
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vitamin A It was found in one of the by-products 
of the whaling industry operating in Antarctic 
waters Like other mammals, the whale stores 
considerable amounts of vitamin A group in its 
liver, though on the other hand it has curiously 
small reserves of D. The development of the 
factory-ship organization in the far southern 
waters made available large quantities of whale 
liver fat. It had the advantage not only of being 
valuable as a source of A but also of yielding 
material which could be employed without im¬ 
pairing the flavour of the finished margarine By 
employing this supplement and at the same time 
adding artificially prepared vitamin P, the pro¬ 
duction of a satisfactory ‘vitaminized’ margarine 
for the ordinary market was achieved Brands 
prepared with such additions first came on the 
market about six years ago Not unexpectedly, 
they aroused a good deal of hostility from the 
butter industry, and there have been sharp con¬ 
troversies between the rival interests With the 
many and widely differing aspects of these con¬ 
troversies we cannot be concerned here Suffice 
it to say that in one country at least a rather 
bitter trade war has been terminated by a govern¬ 
ment-inspired ‘gentleman’s agreement’ to ‘live 
and let live*. 

More recently, success has rewarded efforts to 
prepare from fish liver oils concentrates of A and 
P suitable for adding to margaqne They are 
prepared from liver oils of very high initial 
potenoy. So small an addition is required that the 
palatabihty of the final product is unaffected, and, 
what is so important, the cost is almost negligible. 

Margarine in the Nation’s Diet 

It is very important, particularly at a time like 
the present, to try to get such a valuable foodstuff 
as margarine into proper perspective with the diet 
of the nation. In 1938, a year in which butter 
was, generally speaking, cheap, the weighted aver¬ 
age consumption per head of the population of 
Great Britain was 7*6 oz. a week, while the 
corresponding figure for margarine was 2 3 oz. 
Even the people classified in the poorest category 
of the population purchased, on an average, 
45 oz. of butter per head per week. 

If we take, as a peace-time basis for our argu¬ 
ment, 10 oz. per week as a rough and ready 
estimate of the consumption of butter and mar¬ 
garine by the people of Great Britain in 1938, and 
if we also assume that the whole supply had the 
same vitamin content as an "average* butter, we 
find a weekly intake of, approximately, 5,500 
units of A and 150 units of D. Had the whole 
ten ounces been an "average* vitamin-reinforoed 
margarine, the intake of A would have been some¬ 
what less, whereas the D supply might have been 


nearly twice as large In either event, these quan¬ 
tities approximate more closely to the require¬ 
ments of the individual for one day than to those 
for a whole week. 

In other words, the ‘average’ individual is more 
dependent on milk, eggs, green vegetables, etc., 
than on butter and ‘vitaminized’ margarine for 
vitamins A and D 

It is very important to remember, therefore, 
that the consumption of these alternative sources 
of fat-soluble vitamins is pitifully small among the 
poorer sections of the community. Under such 
conditions the question of the vitamin content of 
margarine assumes greater importance 

A consumption of 4 5 oz of butter weekly— 
which is slightly more than the official ration— 
together with the balanoe of 5 5 oz —assuming 
once again a total intake of 10 oz.—in the form 
of a ‘non-vitaminized’ marganne, would provide 
a mere 2,500 units of A and 70 of D That is 
scarcely a conspicuous contnbutton to what tho 
body requires Such figures signify that a good 
proportion of the poorer people wore receiving 
insufficient of these two vitamins under the rela¬ 
tively good conditions prevailing in 1938 There 
is evidence from other souroes that this was so 

The deficiency was, of course, very much more 
serious at the end of the War of 1914-18, when 
rationing restricted weekly supplies to 1 oz. of 
butter and 4 oz. of margarine, none of the latter 
being ‘vitaminized’ From these foods the indi¬ 
vidual could count on little more than 550 units 
of A and 15 units of D in a week—about one tenth 
of an adult’s daily needs ! 

With rationing of butter m force, and having 
in mind the limited purchasing power of the poorer 
sections of the community, the desirability of 
enriching all margarines with vitamins A and D 
supplements must appear obvious 

At the present time a large proportion of the 
margarine sold over retail counters is so enriched. 
Unfortunately, there does not appear to be uni¬ 
formity between the various brands, although for 
the purpose of general estimates such as have been 
made in this artiole, the content of an ‘average’ 
vitaminized product can be taken as 450 units of 
A and 30 units of D per ounce A weekly supple¬ 
ment to the butter ration of 6 oz. of reinforced 
margarine could be regarded, therefore, as adding 
some 2,700 units of A and 180 units of D to the 
diet. It is certainly nothing to boast about; but 
one must remember how valuable is every unit 
where poverty diets well below the marginal 
nutritional level are concerned. 

It will not be possible to plead ignorance this 
time if vitamin deficiency is allowed to bo re¬ 
sponsible for a decline in general health such as 
occurred during the years of 1914-18. 
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TOWN’S REFUSE AS A SOURCE OF SOIL ORGANIC MATTER 

By Dr. E. H. Tripp 


A LTHOUGH animal and vegetable wastes 
have been used as manure for untold ages, 
and their good effect on soil fertility has never 
been in doubt, chemists and microbiologists would 
be the first to confess that there are many gaps in 
our knowledge of their modes of action To take 
farmyard manure—still without a rival—we know 
the value of the plant foods it contains, and its 
remarkable power, after decomposition, of pro¬ 
moting and conserving the granular structure of 
the top soil, thereby making it porous to air, 
absorpH ve and retentive of moisture. How this 
physical effeot is brought about is still largely a 
matter of hypothesis ; and generally speaking, we 
know nothing of the sequence of changes that 
follow the incorporation of farmyard manure with 
the top soil 

The solution of such questions would help in 
determining beforehand the possibly beneficial 
action of many other organic substances that are 
or might be available to eke out our diminishing 
supplies of farmyard and stable manures At the 
present time, when it is planned to convert 
millions of acres of inferior grassland into arable, 
the provision of additional supplies of humus- 
forming material becomes exceptionally important 
A potential source of supply of organic manure 
is the refuse of cities and large towns that is now 
carted away and dumped on to waste land or into 
the sea* The composition and production of Buch 
refuse have, inter aim , been investigated by a 
sub-committee of the Institute of Public Cleansing, 
and reported upon by H Edridge (1937). Samples 
of the refuse collected from 485,894 houses, with 
2082 million people, contained an average of 
13 23 per cent of vegetable and putrescible matter, 
corresponding to moie than one million tons of 
such matter contained in the estimated total of 
8 3 million tons for the entire annual output of 
the United Kingdom. The percentage of organic 
matter in the refuse varied considerably with the 
class of dwellmg ; that from artisans was 9 96, 
from the middle class 15 33, and from the ‘better’ 
class 16 62 Paper averaged 14 29 per cent, and 
rags 189 per cent 

The question arises, therefore, whether such 
refuse can be used as an organic manure, either 
directly or after processing. As criteria of suit¬ 
ability the main considerations are contents of 
nitrogen, cellulose and lignin, and rate of decom¬ 
position in the soil. Although little work has been 
done in these directions, a few practical men have 
been forestalling scientific inquiry. The Corpora¬ 


tion of St Albans, Herts, is producing material 
that is reported to have given good results on 
neighbouring farm land, and the Royal Borough 
of Kensington is disposing of all its refuse to a 
private company that is converting it into an 
organic manure in a plant designed to treat 250 
tons a day, situated at Wood Lane, London, W. 
A similar plant is to be in operation at Harrow 
early in 1940 The process is simple - grosser 
solids like metal containers, glass, and paper we 
picked out by hand on moving belts ; the material 
is crushed, sprayed with a culture of nitrogen-fixing 
bacteria, and then allowed to ferment, aerobically 
and anaerobically, for sixteen days in large 
chambers The product has little odour, and is a 
coarse brown powder containing about 30 per cent 
of organic matter (with about 1 per cent of nitro¬ 
gen), 40 per oent of inorganio solids, and 30 pei 
cent of moisture 

Large-scale replicated experiments to determine 
its manurial value were undertaken by the 
Rothamsted Experimental Station on a wide 
variety of soils at Rothamsted on kale, Woburn 
on sugar-beet, Tunstall (Suffolk) and Siddlcsham 
(Sussex) on potatoes, and at High Halstow (Kent) 
on mangolds. The treated town’s refuse (termed 
‘Hygamc’) was compared with farmyard manure, 
rape-dust, and sulphate of ammonia in single and 
double doses The chief interost lies in the com¬ 
parison with farmyard manure at Rothamsted 
where, on an equal nitrogen basis, ‘Hygamc* 
proved superior three times out of four ; and at 
Woburn where, although the differences in terms 
of sugar per acre were not statistically significant, 
there was an advantage of 3 cwt. per acre of sugar 
in favour of ‘Hyganie* when double dressings 
(1 6 cwt nitrogen per acre) were applied. The 
value of the nitrogen in the manure was found to 
be nearly equal to one half that in sulphate of 
ammonia. 

The results apply to the year of application 
only (residual effects were not examined), but they 
show that the organic matter in the town's refuse 
decomposes quickly, rendering the oontained 
nitrogen readily available. The relatively rapid 
decomposition in the soil may well be associated 
with the beneficial effect on soil texture, which 
has been observed by market-gardeners and others, 
thus supporting Geltzcr's generalization that the 
rate of decomposition of organic matter in 
a soil is directly related to the stability of the 
larger soil-aggregates that determine a good 
tilth. 
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MAGNETISM AND THE STRUCTURE OF MATTER* 

By Dr. Kathleen Lonsdale 

Royal Institution, London 


r "pHE first attempts at an explanation of mag* 
* netic phenomena were mainly concerned with 
the problem of action at a distance, but later the 
centre of interest shifted to the mechanism within 
the magnetized body which came into action under 
the influence of the external field After the dis¬ 
covery by Oersted of the magnetic effect of an 
electric current, Ampere suggested in 1825 that a 
hypothesis of molecular currents might explain 
induced and permanent magnetization At the 
time, only ferromagnetic phenomena were known, 
but the design of powerful electromagnets enabled 
Faraday to make the fundamental discovery that 
all matter is affected to a greater or less degree 
in a magnetic field There are two broad types 
of behaviour * diamagnetic substances tend to 
move from the stronger to the weaker part of a 
non-uniform field and to set their longest dimension 
at right angles to the lines of force , paramagnetic 
substances move from the weaker to the stronger 
part of a field and set their length along the lines 
of force Faraday showed that the resultant flux 
(lines of force per square centimetre) within a 
diamagnetic body must be less, while the flux 
within a paramagnetic body must be greater, than 
that in the external field. That means that the 
induced magnetization within a diamagnetic body 
opposes the inducing field, while that within a 
paramagnetic body reinforces the field 
Weber suggested in 1854 that if electric currents 
could exist within molecules, then substances 
might be divided into two classes according &b to 
whether their molecules had a resultant magnetic 
moment due to circulating currents or not Only 
the former could show paramagnetism This iB 
the basis of the Langevin theory. The atom is 
now known to be built up of particles of a certain 
mass and charge, the velocity and distribution of 
which can be varied under certain conditions. 
Magnetism is a property of these ultimate particles, 
because a moving charged particle is equivalent 
to a current in a circuit and therefore possesses 
a magnetic moment 


Diamagnetism 

Diamagnetism is due to induced currents within 
the atom, these induced currents taking the form 
of a modification of the existing motion of the 
electrons. The orbits process about the field 
direction, and this extra electronic motion gives 


* Sutataoto oT a special oouree of leoturas for students, given at 
tfaa Royal Institution on November S9, December 0 ami IS, 1039. 


rise to a magnetic moment the value of which 
depends on the field strength, the electronic mass 
and charge, and the projected areas of the electronic 
orbits The gram atomic susceptibility (ratio of 
the intensity of magnetization per gram atom to 
the inducing field) is entirely governed therefore 
by the distribution of electron density in the atom 
All atoms show diamagnetism, but unless the 
resultant angular momentum of the atom is zero 
in the absence of a field, paramagnetism or ferro¬ 
magnetism will also be present and the dia¬ 
magnetism is relatively unimportant. 

The susceptibilities of the inert gases have been 
measured and compared with those calculated from 
spectroscopic knowledge of the electron density 
distribution Other atoms or groups of atoms 
may attain zero resultant angular momentum in 
three principal ways. In tome compounds the com¬ 
ponent atoms may give or accept electrons, so 
that tho external shells of each are completed 
This occurs, for example, in the alkali halides The 
susceptibilities of such polar compounds are addi¬ 
tive, but when the compounds are dissolved in 
water, only dilute solutions show additivity. In con¬ 
centrated solutions the ions not only depolymerize 
the water, but also form hydrates and other 
complexes The electronic structure both of the 
ions and of the water molecules is deformed, with 
a consequent change of susceptibility. The struc¬ 
tures of light and heavy water and of water of 
crystallization are also being studied by measure¬ 
ments of susceptibility 

In hornopolar compounds the atoms share elec¬ 
trons, thus completing their electron shells or 
pairing off their odd electron spins The diatomic 
molecules H„ Cl„ Br it etc., are diamagnetic 
because the electron spm of one atom is anti- 
parallel to that of the other In O*, however, the 
electron spins are parallel, giving rise to a strong 
paramagnetism Nearly all organic compounds 
are diamagnetic, and Pascal has shown that their 
molecular susceptibilities obey an additive rule 
Xm = %Xa H* where X is a factor which makes 
allowance for the different kinds of valency bonds 
This rule can be used for the determination of 
chemical constitution in doubtful cases, and for 
the study of polymerization. Complex com¬ 
pounds are frequently diamagnetic because the 
effective atomio number of the complex group is 
equal to that of an inert gas, but this alone is not 
& sufficient criterion. The state of the electrons 
taking part in the formation of chemical bonda 
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is important Measurements of susceptibility are 
now being used to investigate the constituents of 
natural products, including blood. 

In metallic compounds the valency electrons 
become free electrons having a small resultant 
paramagnetism, while the positive metallic ions 
will be diamagnetic if their outer shell is dosed 
Thus many metals are weakly paramagnetic or 
diamagnetic In some semi-metals such as bismuth, 
antimony and graphitic carbon, the binding 
electrons are not really free ; their energy states 
bear a definite relation to the crystal structure 
and this results in high diamagnetism and large 
anisotropy, both of which disappear on melting 
or can be radically changed by the solution in 
the solid of small quantities of other elements 

Normally, diamagnetism is independent of 
temperature and of change of state, but a metal 
which becomes superconducting at very low tem¬ 
peratures always becomes also strongly diamag¬ 
netic Except for a very small surface region, no 
flux can penetrate an ideal superconductor, the 
permeability being zero throughout the interior of 
the metal and changing from zero to unity in a 
region of about 1000 A width below the surface. 
The supercurrent, which exists only in this surface 
region, is according to the theory of London a 
stationary current dependent upon the presence 
of a magnetic field, similar to that in a large 
diamagnetic atom In wires, films or particles of 
dimensions comparable with 1000 A , the sus¬ 
ceptibility is only a fraction of that of the bulk 
superconductor Slater has suggested a molecular 
model for the theory of London on the basis of 
semi-bound electrons with very large wave- 
functions, and explains the ‘threshold field’ as that 
value at which the Larmor precession energy be¬ 
comes comparable with the 'atomic* energy. 

In aromatic organic compounds there are 
electrons which occupy large plane orbits, and this 
results in a large molecular anisotropy. From the 
principal susceptibilities of single crystals of such 
substances, it is sometimes possible to determine 
the orientations of the molecules, or if the crystal 
structure is known to deduce the electron distribu¬ 
tion in the molecule. 

Paramagnetism and Ferromagnetism 

Any atom or ion will be paramagnetic that does 
not succeed in completing its outer shell or in 
pairing off its electrons The inner closed shells 
contribute only to a correcting diamagnetism. The 
resultant magnetic moment of the atom is measured 
in Bohr magnetons ((x A ) and is dependent upon 
the motion and distribution of the odd electrons, 
that is, upon their momenta. Electrons can have 
orbital (L) and spin ($) momenta, which combine 
to give a resultant angular momentum (J). All 
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of these are quantized, that is, they can only have 
certain values. The angle between the resultant 
angular momentum and the magnetic field direction 
can also only have (2 J -I- 1) discrete values. The 
gyromagnetic ratio, which is the ratio of angular 
momentum to magnetic moment, is 2 mje for 
orbital motion, m/e for spin motion and 2 mjge for 
the whole atom, where g, the Land£ splitting factor, 
is dependent only on L f S and J . 

In the Gerlach-Stern experiment a stream of 
free atoms'from an electric oven passes through 
an inhomogeneous magnetic field and is reoeived 
on a cold glass plate, the vapour pressure in the 
apparatus being low so that no collisions take 
place. Paramagnetic atoms will be both orientated 
and deflected, giving (2J -f I) separate traoes, the 
separation of which depends upon g. Hence the 
one experiment gives both angular momentum and 
magnetic moment of free atoms. Data so obtained 
agree well with those determined from spectro- 
scopio measurements A modification of the 
method can give the spin momentum and magnetic 
moment of the nucleus Even for large atoms 
containing many protons and neutrons the largest 
nuclear spin observed is 9/2, indicating that the 
nucleus itself may have a shell structure, only un¬ 
compensated particles contributing to the resultant 
momentum The magnetic moment of the proton 

is 2-85 nuclear magnetons (\l n — jx B ), from 

which it appears that the proton itself may not 
be a single particle. 

When the effective magnetic moments of bulk 
substances containing paramagnetic ions are 
measured, it is found that the rare earth salts give 
results which agree well with theory, whereas salts 
of the transition series have susceptibilities consider¬ 
ably lower than theoretical values This is due to 
quenching of the orbital moments in the latter by 
electrio fields due to neighbouring atoms; this 
effect may introduce asymmetry in the case of 
crystalline fields The incomplete group in rare 
earth ions is largely shielded from suoh interaction 
by an outer completed shell. 

Paramagnetic saturation can only be approached 
at very low temperatures using enormous fields 
and substances of large magnetic moment. At 
ordinary temperatures the susceptibility varies 
inversely with absolute temperature (Curie’s law) 
or with the excess temperature above a critical 
value 8 (Curie-Weiss law). In the latter case it 
appears as if, within the substance, there were an 
extra field adding to the effect of the external field. 
This inner field is much too large to be of purely 
magnetic origin and is attributed to exchange inter¬ 
action between electrons of neighbouring atoms. 

Below the Curie point, 8, it is possible for a 
spontaneous magnetization to exist in certain oases 
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even in the absence of an external field. This 
magnetisation, which varies from complete satura¬ 
tion at 0° A. to zero at the Curie point, is identified 
with the 'saturation’ intensity of ferromagnetic 
substance^ appropriate to each temperature. Above 
their Curie points, all ferromagnetic substances 
are paramagnetic and obey the Curie-Weiss law 
The intrinsic magnetization of a ferromagnetic is 
uniform in direction only throughout small regions 
or domains the average size of which is about 
10-* c.c., containing some 10 w atoms. The direc¬ 
tions of magnetization of the various domains may 
be random and their resultant nil, but a small 
field is usually sufficient to align moments of in¬ 
dividual domains Single crystals have certain 
axes of easy magnetization which would appear to 
be the natural directions of spontaneous mag¬ 
netization. Measurements of the gyromagnetic 
ratio prove that the elementary magnetic carrier 
is the electron spin. Heisenberg showed that 
intrinsic fields of the right order of size could arise 
from exchange interaction between electron spins 
The condition for a large-scale alignment of 
spins is that the ratio of the distance between 


neighbouring atoms to the radius of the energy 
shell in which uncompensated electron spins 
exist shall lie within certain limits. The ratio 
has the right value for iron, cobalt, nickel, and for 
some of the rare earth metals ; chromium and 
manganese lie just outside the range, but 
certain compounds and alloys containing these 
elements (notably the Heusler alloys) arc ferro¬ 
magnetic. 

The first few atoms of an impurity do not 
markedly affect polycrystalline ferromagnetic ma¬ 
terials, but if the number of dissolved atoms 
becomes larger than the number of domains, then 
even very small percentages of carbon, oxygen or 
sulphur can greatly lower permeability and increase 
hysteresis The addition of silicon has the effect 
of causing these impurities to crystallize out in 
forms in which they are relatively less harmful. 
Much work has been done on the technical side in 
these directions, and in the preparation of ‘soft’ 
and ‘hard’ magnetic materials Recent X-ray work 
has revealed why it is'that alloys prepared under 
certain conditions of heat treatment make excellent 
permanent magnet material. 


OBITUARY 


Mr. Wilfred Trotter, F.R.S. 

N the reoent autumn the Royal Society has 
suffered the loss of both of its fellows whose 
work lay in surgery, Harvey Cushing of America, 
who died on October 7, 1939, and Wilfred Trotter 
of London, who died on November 25 at the age of 
sixty-seven. Each had done conspicuous work in 
the surgery of the brain, approaching their problems 
with physiological thought, and Cushing’s name will 
always be remembered for the studies by himself and 
his pupils on the pituitary gland and on the micro - 
scopio structure of brain tumours in reference to 
their ways of malignant growth. He was a pioneer 
m cerebral surgery in America, and his supreme 
powers both as an operator and as a scientific 
thinker soon gathered around him at Harvard a 
school of workers who will assuredly maintain the 
energetio influence left by Harvey Cushing’s mind. 
The possibility of this broadly based success was a 
reward of the changes deliberately planned in 
American universities in order to enable a leader in 
medicine or surgery to receive all such laboratory 
and other advantages as a professor of physiology 
would expect in his department for the progress of 
scientific work and leaching* 

Trotter woe too early in England for such an 
opportunity,* and muoh of his life was perforce spent 
in individualistic effort as a consulting surgeon. At 
University College Hospital he inherited the field of 
fiir Victor Horsley’s work and soon proved himself 


to bo a master of the surgery of the brain and of 
the thyroid gland. He wrote a general analysts of 
the physiological processes involved in cerebral oon- 
ousHion which influenced surgical thought widely. A 
new approach to the difficult tumours of the pharynx 
was devised by lum f and in this and equally in all 
the familiar operations of surgery ho worked with 
such technioal perfection and delicate care of every 
detail for the welfare of both wound and patient 
that none coultl surpass his results. Practice os a 
London consultant grew rapidly, and from 1932 
onwards Trotter had the honour of being sergeant 
surgeon in Buooession to throe kings of England. 
But at that zenith of individual success he made a 
choice which to ordinary ambition seemed utterly 
paradoxical. His health was boooming unequal to 
the fullest strain of work, and so about 1934 he 
withdrew, not from unpaid hospital duties at liis 
medical school, but from all private practice. He 
wished, while he still could, to teach the young men. 

Trotter’s influence on those around him at Uni¬ 
versity College Hospital had at all times been 
profound. The fine lines of his face and the 
quiet perfection of everything said or done bv 
him were united with a keenness of intellect that 
was stirringly eager to aid the minds of others and 
never stood aloof. His method was like that asoribed 
to Socrates, a conversation in which he would 
relentlessly, yet never with discourtesy or overbearing 
force, compel those sharing it to think afresh, to see 
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through tame-worn phrases, and to discover the 
foundations, if any, of their beliefs, Any question 
would serve Jum for the method—surgical, medical, 
ethical, or artistic ; and a light irony would always 
keep the talk at human levels, He seemed to have 
realized completely the old precept ‘‘Know thyself”, 
and through tliat discipline to have gamed the 
power to influence the minds of all others. 

Trotter’s intense interest m the human mind in¬ 
jured the first as well as what chanoed to be the lost 
of his publications (“Has the Intellect a Function ?’\ 
Lancet ; June 24, 1939). In 1906, when demonstrator 
of anatomy at lus medical school and waiting m the 
hope of appointment to the surgical staff, lie produced 
none of the conventional apprentice papers in surgery 
but wrote for the Sociological Review an illuminating 
article on herd instinot. This was enlarged and 
republished in 1916 as a small book analysing the 
mentalities of nations then at war. Describing 
himself in it as a biological psychologist, he sought to 
compare with objective detachment the workings of 
the mind and of instinct in man and in animals, and 
he found associated with the gregariousness of man 
and of many creatures a powerful lierd instinct that 
could be used to explain much in human behaviour. 

Hut his surgical training and his exact sense of 
scientific values made Trotter reluctant for specula¬ 
tion that could not lie tested by observation, and his 
later writings on such questions were thoso of a 
wise philosopher surveying the world of medicine 
rather than of a formal psychologist. The question 
of pain often occupied his thoughts, and during the 
earlier period when he had some leisure for experi¬ 
mental work he published in the Journal of Physio¬ 
logy, 1909, an important senes of observations made 
with Mornston Davies on the nature of the sensations 
found during restoration of function of various skin 
nerves that had been deliberately out in themselves. 
Tins work waR done to test the generalization as to 
the existence of separate opicntic and protopatluo 
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nerves tliat Head and Rivers had made upon one 
experiment. Afterwards Trotter himself suggested a 
most attractive generalization, that pain arose when 
body tissues were in contact with naked and unin¬ 
sulated nerve fibres ; but then he had no leisure to 
test his view experimentally nor pupils to whom he 
could give the problem. 

For a period, 1935-37, that was too brief and too 
late for work of his own, Trotter accepted the post 
of director of the Surgioal Unit at University College 
Hospital as a temporary suooessor on the retirement 
of Prof. Choyoe, because he regarded the welfare of 
such departments as of the highest value to a medical 
school. His eminence* as a surgeon naturally gave 
him a seat for many years on the Council of the 
Royal College of Burgeons. Ho also served clinical 
soienoe by his membership of the Medieal Research 
Council during 1929-1933 ; and he was twice ohoeen 
for the Counoil of the Royal Society, on the second 
occasion being named as a vice-president Trotter 
never avoided committee work, for he was eager to 
guide practical progress. Rut ho oared little to 
popularize his name in general surgery, and the 
writings by which he became more widely known in 
the medical world were his short papers and addresses 
on the general theme of medical science. They gavo 
his message of the need for clear thinking Hut few 
men have the power to think as penet.ratmgly as 
Trotter could always do, or to state their thoughts 
with such clearness and perfection of language. 

T. R. lfl 

Wk regret to announce the following deaths * 

Mr W. A. S. Calder, president of the Institute of 
Chemistry, on January 6. 

Dr. W. B. Worthington, formerly engineer-in-ohief 
of the Midland Railway, president of the Institution 
of Civil Engineers during 1921-22, on December 29, 
aged eighty-five years. 


NEWS AND VIEWS 


Margarine 

Now that rationing of certain articles of diet has 
begun m Great Britain, interest is naturally bemg 
concentrated on substitute foodstuffs In the recent 
past, margarine has not enjoyed much popularity, 
even among the poorer people of the country. This 
has been due partly to a not too savoury history and 
partly, no doubt, to ignorance of its constitution and 
dietetic value. Present-day brands of margarine oan- 
not be considered in any way Ersatz butter, but will, 
once prejudice has been eliminated by experience, 
prove complementary to the adequate amount of 
butter allowed under the present rationing scheme. 
At present, margarine is not bemg rationed ,* there¬ 
fore until it becomes necessary to ration cooking fats, 
its greatest value lies in eking out our butter supplies. 


The plain statement of facts about margarine in 
an article beginning on p 63 of this issue of Nature. 
by Prof. J. C. Drummond, should do much to allay 
suspicion of, and counteract ill-founded prejudice 
against, this important commodity. Prof. Drummond 
has been University professor of biochemistry in 
University College, London, since 1922, and his deep 
practical knowledge of biochemical and physiological 
problems is now being utilized by the Ministry of 
Food, to which he is attached. His account of the 
early history and later improvements of manufacture 
of margarine will be read with interest, while the 
description of vitamin reinforcements should con¬ 
vince those still sceptical that margarine is a valuable 
article of food not only from the point of view of 
nutrition but also from that of health. 
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Sir John Reith, Minister of Information 
Sm John It kith, chairman of Imperial Airways, 
Ltd., has been appointed Minister of Information in 
succession to Lord Macmillan ; the way is thus open 
to bring into the House of Commons the minister in 
charge of a department the working of wluoh has 
been severely oritioized ever since it began to function 
on the outbreak of war. Sir John is perhaps better 
known as the director-general during 1927-38 of the 
British Broadcasting Corporation, having been 
managing director of the British Broadcasting 
Company which preceded it. Hence he was largely 
responsible for the guidance and development of the 
broadcasting service of Great Britain m its early and 
critical days, when its functions were ill-defined and 
its merits as a vehicle of entertainment, of news and 
of education for the masses were much debated. 

lieforo he became associated with broadcasting, 
Sir John was for a short period general manager of 
the well-known engineering firm, Wm Beardmore 
und Co , Ltd. This followed Government posts in 
charge of munition contracts after and during the 
War of 1914—) 8, in which he served with the Royal 
Kngmeers. Sir Jolin is an engineer by profession, 
having passed through the Koyal Technical College, 
Glasgow, and served a five-years engineering appren¬ 
ticeship in Glasgow. He is a member of the Inst itution 
of Civil Engineers. While his professional knowledge 
was no doubt of service during his eleven years with 
the B.H.C . it was fus forceful character and ad¬ 
ministrative ability which were outstanding ; these, 
with his experience of public affairs and the Press, 
will be invaluable assets m the chief of a young 
department which m capable of making invaluable 
contributions to the influence and prestige of Great 
Britain and to the moralo of the people at home 

The British Association 

The General Committee and the Council of the 
British Association held a joint meeting last week, 
at which Sir Albert Seward, the retiring president, 
handed over the chair of the Association to his 
successor. Sir Richard Gregory It was reported 
that, by agreement between the authorities at New¬ 
castle and the general officers of the Association, 
arrangements for the meeting of the Association 
which had been appointed to take place in that city 
next September were in abeyanoe, and that a meeting 
there was not contemplated, save in the event of an 
**arly peaoe, * 

The Committee of the Association therefore pro¬ 
ceeded to a discussion of the desirability and possibili¬ 
ties of a meeting being held, in some modified form, 
and in some other place. As to desirability, there was 
general agreement; as to possibilities and places, 
various suggestions were put forward, and in 
the upshot the general officers were instructed 
to make the best arrangements tliey can for some 
sort of an abbreviated meeting. Whether as part of 
suoh a meeting, or independently, the potential 
activities of the Division for the Social and Inter¬ 
national Relations of Science will be taken into con¬ 
sideration. No action has been taken to appoint 


new sectional officerK for the year ; but the general 
officers were instructed to consult those who held 
such offices lost year, and any others whose advice 
and help would be appropriate. 

Scientific Workers and the Armed Forces 

The Ministry of Labour and National Service 
announces that the operation of the Schedule of 
Reserved Occupations is being relaxed to enable 
men at or above the age of reservation in scientific 
occupations to volunteer in approved cases for 
service m the Forces. Such men have previously 
been able to jom the Forces in their professional 
capacity, and the present relaxation of the sohodule 
is designed to enable those whose services are not 
required in a professional capacity in the Forces or 
as civilians to volunteer for other forms of service 
To secure that scientific workers shall not bo with¬ 
drawn from civil work to the detriment of the 
national interest, and that an adequate reserve of 
scientific workers is maintained for essential services, 
the Scientific Research Committee of the Central 
Register Advisory Council will consider applications 
from volunteers with the \ lew of ensuring that relaxa¬ 
tion is granted only m suitable cases Any reserved 
scientific worker who wishes to volunteer should 
apply to the Ministry of Labour and National Service 
{National Service Department), Montagu House, 
Whitehall, S.W 1 

Scientific Workers and the War 

A SYMPOSIUM, organized by the Faculty of Science 
of Marx House, I'larkenwell Green, London, EC.l, 
was hold during the week-end of December 30-31, the 
title of the meeting being “The Position of Science 
ami Scientists in the War Situation”. No adequate 
assessment of the effect of the war is possible without 
some knowledge of the economic background, and 
this was afforded by Maurice Dobb in a paper entitled 
“The Economics of War Capitalism”. It was with 
this background that the meeting held a discussion 
on the effects of the war on university research and 
education, opened by Prof. H. Levy. Tt was argued 
that the cost of the social services would be cut, and 
m this respect, the maintenance of the universities 
on the present scale would be regarded as an un¬ 
necessary luxury, with adverse effects on staff, 
students, and standards of education Mr. Roscoe 
Clarke, in discussing the scientific social services, 
showed that the incidence of the same problems has 
been felt in the medical services. The emergency 
medical schemes have out right across the normal 
medical services, already dislocated by the evacua¬ 
tion of schoolchildren. Prof. J. D Bernal, in the 
concluding paper, dealt with the status of the man 
of soience. The historical role of science in the 
development of capitalism was analysed, and the 
effect of the functions of the scientific worker on lus 
status discussed ; at the present time, the existing 
system cannot use to the full the science it has itself 
brought into being. 

The general tone of the discussion as a whole 
was that scientific workers are more and more 
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beginning to fee) dissatisfied with the role of science 
and its present applications to human welfare, 
and that a material change, if not a complete break, 
will have to be mode with the present economic 
system before science can be fully utilized. Concern 
at the insecurity of their own position in the imme¬ 
diate future jh leading scientific workers to the view 
that a new type of scientific organization, based on 
the experience of the trade unions in the defence of 
the economic and cultural interests of large masses 
of the population, ih becoming necessary. 

The Earthquake in Turkey 

As the railway between Sivas and the ruins 
of Erzinjan has now been repaired, it is possible 
to add a few more details conoeming the Erzinjan 
earthquake of December 27, 1039 (seo Natube of 
Jan. 6, p. 13). From Ankara to Sivas and Tokafc the 
damage has been done chiefly to the old and badly 
constructed buildings made from inferior material, 
whilst the better ferro-concrete public buildings of 
reoont construction have escaped with cracks and 
minor damage; but from Tokat and Sivas to 
Erzinjan there has been praotically complete destruc¬ 
tion of old and new. The only ‘oasis’ of lesser damage 
thus far recorded has been at Kemah near Erzinjan, 
where some buildings still stand, though 548 buildings 
were wrecked and nearly 3 50 casualties caused. It 
appears probable that Kemah was built on more 
solid rook than the other towns in the area of approxi¬ 
mately 15,000 square rnilos affected 

In the mountainous district between Amasya and 
Tokat there are ground fissures 12 yards wide, out of 
which are said to issue smoke and sulphur fumeB and 
also jets of boiling water. There is as yet no direct 
news of some five hundred villages to the east of 
Erzinjan, although efforts are being made to reach 
them through a countryside covered to a depth of 12 ft 
in snow. At Niksar, a rook pinnacle fell on the town, 
doing muoh damage, and there were few survivors 
in this place or in fourteen of the neighbouring 
villages, whilst on the Black Sea coast the towns of 
Kerasun and Ordu are reportod to have suffered the 
greatest damage. 

At Kew Observatory the first waves to arrive did 
so at Oh 3m. 26s G.M.T. and the maxima exceeded 
the limits of registration, the ground movement 
being greater than one miJUmetor in amplitude. 
Several severe after-shocks have ooourred as well as 
hundreds of smaller ones. On January 1 there were 
seven severe after-shocks at Erzinjan, and a violent 
shook at 7 a.m. local time at Bergama in the west of 
Turkey. On January 2 at Yoxgad there was a strong 
shook and U)Q houses collapsed, though no casualties 
are reported, The after-shocks appear now to be 
decreasing in strength and number. Although the 
after-shock of January 1 was at Bergama, it is yet 
uncertain whether the floods in the Bruaa and 
Smyrna districts of Turkey and in the Bilecik Valley 
(River Sakaria) had anything to do with changes in 
topography attendant on the earthquakes, nor 
whether the Kemal Pasha Dams and numerous 
river bridges were destroyed by the shooks or by the 
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flood waters, but if the meteorological conditions in 
the area did not cause the floods, they certainly 
enhanced them considerably. 

Other Recent Earthquakes 

On December 21, San Joe6 (Costa Rica) suffered 
the most severe earthquake it has known since 1923. 
Buildings were cracked, including the cathedra), 
though no casualties are reported. The shock was 
recorded at Manila, at De Biit (Holland), where the 
P wave arrived at 21h. 7m. 10s. G.M.T., and at Kew. 
where the first of three shooks in rapid succession 
arrived at 21h. 6m. 5ls. G.M.T, the maximum 
ground amplitude at Kew being 0*42 mm. On 
December 22, considerable damage is reported to 
have been caused by earthquake shocks in Costa 
Rica, though no loss of life or other casualties are 
reported. These shocks were possibly after-shooks 
of the earthquake which rooked San Jos6 on 
December 21. 

On December 22 also severe earthquake shocks 
were experienced in the South Sea islands of Molucca. 
On December 23 and 24 earthquakes and landslides, 
whioh were probably caused by the earthquakes, 
ooourred in Java in the East Indies In addition to 
the Anatolian earthquake of December 27, further 
shocks were registered at Kew Observatory on 
December 25 (2), December 28 and Deoember 29. 
Further news oonoenung all these shooks is awaited 
from the areas concerned and from other seiamologioal 
observatories. On January 2, early in the day, an 
earthquake shook was perceptible on the Ionian 
Island of Zante (Greeoe), though no damage or loss 
of life has been reported. 

Potatoes in War-time 

Potatoes are one of the most valuable souroes of 
human and animal food in war-time, and it is of the 
greatest national importanoe that both the acreage 
devoted to this crop shall be increased and that the 
maximum yields shall be obtained, Questions of 
quality, colour and shape must now take seoond 
place and yield be the all-important aim of the 
grower. Ilie National Institute of Agricultural 
Botany, Cambridge, has just issued a war-time 
edition of its Farmer's Leaflet No. 3, in which useful 
information to this end is supplied. Emphasis is 
laid on the necessity for using healthy seed, as other¬ 
wise attention to cultivation, manuring, etc., is of 
little value. A number of varieties are reoommended 
for both early and main crops ; but it is pointed out 
that to lift potatoes in an unripe condition is an 
unwarranted waste of tonnage in a time of emergency. 
A a regards choice of varieties, most of those com¬ 
monly grown are still reoommended, but King 
Edward should be replaced by a heavier cropping 
kind such as Arran Banner, Arran Consul, Kerr's 
Pink, Majestic or Redskin. 

The use of unsaleable potatoes for animal feeding 
is the subject of “Growncre’* Leaflet No. 10, issued 
by the Ministry of Agriculture. All potatoes, whether 
to be used raw or cooked, should be washed before 
feeding, or digestive trouble may result. Raw potatoes 
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can be used safely in moderation for cattle, dairy 
cows and sheep; but they are not suitable for young 
stock, horses or pigs Cooked potatoes, however, can 
be successfully fed to pigs of all ages, and a table of 
suitable quantities is provided. Potato and potato 
and green fodder silage are other useful ways of 
utilizing waste tubers, particularly if some of them 
are slightly diseased, and simple methods for pre¬ 
serving them in this way are described Nutritious 
food of a feeding value equivalent to about a quarter 
of its weight of barley meal, and suitable for sheep, 
cattle and pigs, can thus be produced. 

Johann Friedrich Blumenbach (1753-1840) 

•1 ohann Friedrich Blumenhaoh, a pioneer in 
anthropology and or&nmlogy, wrh born on May 11, 
1752, at Gotha He studied medicine at Jena under 
Soemmering and qualified m 1776 at Gbttingen, 
where he was appointed extraordinary professor of 
the practice of medicine m the following year and full 
professor in 1778. In his thesis entitled “Pe generiH 
humam vanetftte nativa” (1776), which according to 
Garrison is the startmg point of modern ethnology, 
he based his classification of mankind upon the 
shape of the skull and the facial configuration as well 
as on the oolour of the skin. As the result ot his 
craniologioal investigations, he divided the human 
race into five great families : the Caucasian or white 
race, the Mongolian or yellow, the Malayan or 
brown, the Negro or black, and the American or rod 

Blumenbaoh woh a voluminous writer. His principal 
work, which was published in 1790 1820, was 
entitled “Decades 1-6 collectiones suae cramorum 
diversarum gentium illustrates”. He was also the 
author of “Handbuch der Naturgescluchte” (1779 
80), “Ueber der Bildungstrieb und das Zeugungs- 
gesohfiiV’ (1781), “Institutionee physiological” (1787), 
“Beitrage zur Naturgesohiohte” (1790-1811), and 
“Handbuoh dor vergleichenden Anatom 10 “ (1805) 
He was also the editor of “Medicimsohe Bibliothek” 
from 1785 until 1795, and contributed many articles 
to periodical literature. He was a fellow of the Royal 
Society, member of the Royal Academy of SoiencoH 
of Paris, and the recipient of many other honours 
at home and abroad. He died on January 18, 1840. 

Neanderthal Man in Central Asia 

A preliminary account of the discovery of 
skeletal remains of Neanderthal man m Central Asia 
ia given by Dr. AleS HrdJiSka through the Smith¬ 
sonian Institution of Wasliington. The remains—the 
skull of & child, with the lower jaw and all the teeth, 
and some of the bones of the skeleton in a frag¬ 
mentary state—were found by Dr. A. Nokladmkov 
m a cave of the Oissar Mountains of Siberia. The 
discovery is of special importance, as not only is 
this the first example of Neanderthal man to be 
recorded from Central Asia, but it is also the farthest 
extension of the type eastward hitherto known. With 
the exception of the finds in Palestine, all previous 
specimens have been found in Europe. Dr. HrdliSka, 
w ho has had an opportunity of examining the 
material while on a visit to Siberia recently, regards 


it as one of the most important discoveries in antliro- 
pology of the last two decades, and further as lending 
support to his view that there is on overlap in skull 
pattern between Sinanthropus and Neanderthal man. 

In an account of the find which Dr. Hrdli&ka 
reoeivod at first hand from those who were responsible 
for the discovery, it was stated that the cave deposits 
contained many splintored bones of deer, leopards, 
wild horses, goats, boars, marmots and birds. Many 
of these showed evidence of having been used in the 
manufacture of stone implements. Most of these 
implements were made of local limestone, but the 
finest were of jasper. Good material for implement- 
making, however, was scarce. Typical MouHterian 
scrapers and small {jointed implements, chipped on 
one side, were associated with the animal bones, and 
both were m relation to fire-placos. The human 
skeletal remains were imbedded in a sterile 
underlying stratum. An interesting feature of their 
disposal was that they were encircled by five pairs 
of goat horns, of which three were still united. 

Psychology of the Initiate 

An interesting sidelight is thrown on certain 
changes in mentality taking place after initiation by 
an examination ol two senes of drawings made by 
an Australian aboriginal boy, which have been 
recorded and reproduced by C. P. Mount ford, acting 
ethnologist of the South Australian Museum (Records 
S. Austral Mu# , 6, 2 , 1939). The subject was one 
of two interpreters accompanying an anthropological 
expedition of the University of Adelaide to the War- 
burton Ranges of Western Australia in 1935 At the 
time of his engagement it was understood that he was 
a full initiate , but when an investigation of aboriginal 
art was being made, it was noted that when drawings 
of a secrot character were being made by tribesmen, 
they were carefully ooncealed on his approach. His 
own drawings in the first series invariably represented 
objects of, or known to, European civilization. 

This fact, coupled with hiR failure as an interpreter, 
led to inquiry, when it was found that initiation 
of the man had not been completed. Though 
oircumcized, he had not been subincized, and 
consequently in all matters affecting tribal ritual 
he was virtually ostracized, while his behaviour con¬ 
sorted with that of younger members of the tribe. 
Full initiation, which was then carried out, induced 
a remarkable change in his outlook, behaviour, and 
what from one point of view was of greater moment, 
in the attitude of other members of the group. The 
youtli assumed the attitude and behaviour of a senior 
of the tribe ; he was no longer prevented from seeing 
ceremonial drawings and taking part in ntuahstio 
discussions, wliile, it is interesting to note, his own 
drawings now depicted the ceremonial designs 
associated with, or recording tribal traditions. The 
author’s comment is significant. He points out how 
any interference with tribal ritual by outside influence 
may prove an effectual bar to association with tribal 
society, while still not securing an admission to any 
real participation in white civilization The lesson 
is instructive. 
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Supposed Risso f s Grampus in the Mersey 

The importance that authorities in tidal districts 
be acquainted with the fact that* under an arrange¬ 
ment made some few years ago, all large cetaceans 
stranded on the shores of Great Britain should be 
offered to the British Museum before any decision is 
made to dispose of them, is well borne out by the 
unfortunate destruction of a rare cetacean recently 
stranded in the Mersey The Hood tide of December 10, 
stranded a large cetacean in the Mersey at Widnes. 
and various unofficial reports circulated suggested 
it to be a porpoise, dolphin, or killer whale. Imme¬ 
diately upon discovering that no local museum or 
university had been informed of the rarity, the 
Merseysido Naturalists’ Association went to con¬ 
siderable troublo to collect all available evidence and 
photographs and to interview all people who had 
handled the specimen. Through some misunder¬ 
standing, it appears that although the customs 
authorities had told the transporter company who 
recovered the wlmle that any scientifically interested 
body could have it, the Upper Mersey Conservators 
took possession of the carcass the day following its 
stranding, cut it up into pieces and returned it to 
the river from one of their vessels. 

Evidence which was gathered by the Mersey¬ 
side Naturalists’ Association strongly suggests that 
the animal was a Risso's grampus (Grampus 
griscus), of whioh there is no previous Lancashire or 
Cheshire record. The report of evidence it collected 
gives : length, 11 ft. 2 in. * upper parts : dark 
grey, almost black, blotched and streaked plainly 
with greyish-winte, dorsal fin broad and high ; 
head : no teeth in upper jaw , lower jaw with a 
few rather blunt teeth spaced about 0*75 in. apart ; 
lower jaw a shade shorter than upper jaw ; whitish 
tinge to muzzle and greyish tinge to head ; head 
large and swollen like that of pilot whale ; underpays 
white, smooth ; flippers long, narrow and pointed ; 
tail flukes narrow. No scientific measurements had 
been taken owing to the surprising and unannounced 
destruction of the oarcass, but a photograph taken by 
a looal man had been secured. The specimen wbh 
still alive and blowing when stranded and roped 

The Meteorological Office 

The recently issued report of the Director of the 
Meteorological Office for the year ending March 31, 
1939 (H M. Stationery Office 9 d net), is largely occu¬ 
pied with a desoription of changes of organization 
arising from the rapid expansion of the Office, due 
mainly to the expansion of the Royal Air Foroe ; it 
contains also an account of the methods adopted for 
dealing with routine requirements of the different ser¬ 
vices and of civil aviation. For these reasons a more 
careful perusal of the report is necessary than has 
generally been the case in the past in order to find 
items of purely scientific interest, although, it is curious 
to note, the decision was made duriftg the period under 
review to make organized research a part of the 
normal work of the Office, instead of leaving research 
to individual enterprise on the part of the scientific 
staff. 
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The most important instrumental problem that 
has been pursued has been the development of 
the radiosondt method of measuring the pressure, 
temperature and humidity of the atmosphere up to 
heights of 10 miles or more The apparatus arrived 
at has been developed in collaboration with the 
National Physical Jlaboratory. It is carried by a 
free balloon, and transmits radio signuls which are 
modulated m a manner dependent on the physical 
state of the atmosphere with which the balloon is 
surrounded at the moment. Fifty ascents were made, 
in most of which a Dines meteorograph was attached 
so that a check on the indications of the radio trans¬ 
mitter was available eventually on those occasions 
when the instruments were recovered Much time 
was spent in trying to eliminate various sources of 
error that were encountered. Trials of ajradio method 
of measurement of winds at great heights were con¬ 
tinued, the method consisting of observations by two 
distant radio direction finding stations of the position 
of a small radio transmitter carried by a balloon 
The main difficulty arose from the deflection of the 
radio signals by surface objects, which necessitated 
elaborate calibration. During the year under review 
the use of the cloud searchlight for rapid determina¬ 
tion of cloud height at night was greatly extended 
Improved specifications for pilot balloons were con¬ 
sidered, with the view of abiding the rapid deteriora¬ 
tion experienced in hot climates, also improved 
methods of storage 

Terminal Velocities 

Dr Herbert Chatlki prepared a paper on 
‘terminal velocities’ for delivery to the Junior 
Institution of Engineers on October 13. It is now 
published in the Deoember issue of the Journal of 
the Institution. In many engineering and physical 
problems of the present day, the question often arises 
as to the maximum velocity developed when a body 
falls in a fluid medium. To give a rough idea of the 
terminal velocities, Dr. Chatley compares the impact 
velocity of a stream-lined aerial bomb and the speed 
with which the finest clay suspensions settle in water. 
Between these speeds he considers the landing speed 
of parachutes, the fall of rain or oil-drops, the vertical 
current speeds necessary in coal dust or grain eleva¬ 
tors, the suspension of sand or silt in rivers, and the 
settlement of dust particles in a room. 

When an elevated body is released, it falls earth¬ 
wards according to the law of gravitation. As it 
proceeds, the resistance of the air or water increases 
up to a definite value, namely, when this resistance 
equals the weight of the body. When this happens, 
the velocity remains constant and is called the term¬ 
inal velocity. A sand particle one micron in diameter 
has a terminal velocity in water of about 0*001 mm. 
per second ; in air it is about ninety times as great. 
One of the most useful applications of the terminal 
velocity is in the computation of the power required 
to sustain bodies when plaoed in a current of fluid. 
For example, in the elevation of grain from a hopper 
or ship’s hold to a level somewhat above the receiver, 
out of whioh it flows to a second container (say, B0 feet 
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lift), modem plants consume about 0*8 h.p hour 
per ton. This represents a very low efficiency. In a 
vertical pipe a fluid ascends more quickly than a 
suspended material, their relative velocity being the 
* terminal velocity’ m this case. 

A Zinc 'Famine* 

According to the Electrical Contractor and Retailer 
an idea was current a short time ago that a shortage of 
zinc was responsible for the recent famine in torch - 
batteries. Tins is not the case as there was plenty of 
zinc in Great Britain and the torch-battery famine 
was due entirely to the overwhelm mg Govommcnf 
and public demand for these accessories—-and quite 
naturally so. When a large number of people suddenly 
resolve to carry flash-lamps, something like a tem¬ 
porary famine is unavoidable. During the life of an 
ordinary dry battery possibly five per cent of the 
zinc is consumed and so about 95 per cent of the 
zinc used for this service is thrown away It looks 
as if we were surrounded by an appal ling waste m 
various directions Notice, for example, the packing 
of tobacco and cigarettes for domestic use in ‘tins’ 
and then visualize the waste of iron and tin thereby 
involved. Many of these tins are also provided with 
substantial rubber seals, all of which are used once 
and then thrown away. It. would be of interest if 
somebody considered whether this waste is serious 
or not, and if it is, then investigate how the saving 
could be effected 

Training Physicists 

During the last six years there has been much 
discussion m the United States as to the most suitable 
training for physicists who are required in industry, 
and the conclusions come to have boon summarized 
m these columns. In general, the training then avail¬ 
able was considered to provide a superficial acquaint¬ 
ance with the latest developments of quantum theory 
and of atomic disintegration rather than a funda¬ 
mental knowledge of the older physios. Criticisms 
oi the same type were made in the May issue of 
Metals and Alloys this year and were quoted in the 
July issue of the Journal of Scientific Instruments . 

In the November issue of the Journal , two physi¬ 
cists in the research department of a cable works 
in Great Britain point out that tho criticism applies 
equally well to the training the universities of Great 
Britain provide, and that in consequence industrialists 
are reluctant to employ physicists. They think that 
the position would be improved if the universities 
provided some training in applied physics and supple¬ 
mented it by visits to works and by practical ex¬ 
perience in works during vacations. 

Fused All-Glass Cells 

Messrs. Tintometer Ltd., of Salisbury, announce 
the manufacture of a range of fused all-glass cells 
suitable for holding liquids for colorimetry, photo¬ 
metry, polarimetry and other purposes. The con- 
atmotion of the standard type consists of a body of 
a single hmd of glass with faces of clear glass sintered 


to it This avoids the use of the usual oements, 
which often break down under the attack of alkalis 
and other solvents. It is claimed that the accuracy 
of the thickness is within ±4 X 10~* m for cells of 
one inch or less ; moreover, examination shows that 
distortion of the faces m the sintering process has 
been very largely avoided. Beside the standard 
types, hollow cubes, prisms, rectangular cells, double 
light-filter cells, and ‘blood’ cells are also being 
manufactured. It appears that these products will 
form u useful addition to the range of such articles 
manufactured m Great Britain 

Rhodes Scholars 

Thk “Statement of the Rhodes Scholarships” foi 
the aoademio year 1938-39 shows that 68 scholars 
began their English experience, while 188 were 
m residence. Among the subjects covered, natural 
science and medicine with 45 representatives, and 
jurisprudence and the Modern Greats school with 
38 each are easily the most popular Agriculture, 
forestry and music have solitary devotees. The 
record ih good on the whole in academic distinctions, 
and includes several names well known in sport and 
atlilet ics. The list, of books published by men of the 
foundation is long. The Rhodes scholars include a 
dean of (’hrist Church and a region professor of 
mediome They come to England with previous 
academic training and at an age more advanced than 
that of the average undergraduate. The question 
whether this discrepancy is advisable has been the 
subject of considerable comment 

Scientific Research in India 

The progress of research m India can be followed 
by the help of the Indian Science A bstracts, which is 
an annotated bibliography arranged by subjects 
Home of these bear closely on the economic develop¬ 
ment of tho country, and their principal interest is 
local rather than general. Part 1 for the year 1937 
covers mathematics, physics, geology and botany 
(National Institute of Sciences of India, September 
1939) Mathematics has 86 papers, fivo of which deal 
with Indian geodesical problems, physics has 189, 
only a dozen of which deal with local meteorological 
or geophysical subjects, geology has 316 and botany 
286, dealing almost exclusively with Indian problems. 

Alchemical Manuscripts 

Volume 6 of Osiris, dedicated to Prof. Bidez, 
contains his portrait and a bibliography of his 
publications. The rest of the volume of 844 pages 
consists of a “Catalogue of Latin and Vernacular 
Alchemical Manuscripts in the United States and 
Canada” by W. J. Wilson, of the Library of Congress, 
Washington. After a brief but very interesting 
general introduction, the text consists of detailed 
and annotated analyses of 79 manuscripts, with 41 
facsimile figures. The dates of the manuscripts range 
from the thirteenth to the nineteenth centuries. 
Many of them contain collections of recipes. There 
is a very full index (pages 690-844). The work is 
thorough and reaches a high standard of scholarship. 
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it is a notable addition to the literature of a subject 
which has recently attracted a good deal of attention, 
namely, the history of alohemy. 

Early Works on Medicine and Science 

Wk have received from Messrs Goldschmidt and 
Co., Ltd , 46 Old Bond Street, W l, their Catalogue 
No. 63 listing rare early works on medicine and 
science Pride of place is occupied by a good and 
large oopy in vellum of the first edition of William 
Harvey’s “De Motu Cordis” (1628), and also a oopy 
of the rare third edition of the same work. A com¬ 
plete set of Conrad Gosner’a ‘‘Natural History” 
(1561), three of Kepler’s important works, a work by 
Joseph Black on alkalis (1770) and William Wither¬ 
ing’s “An Account of the Foxglove” are also to bo 
noted. A number of less rare though nono the less 
important books and tracts by Erasmus Darwin, 
Euler, Faraday, Fayrer, Fraunhofer, Stephen Halos, 
Mendel6eff, Pasteur, Taster, Fox Talbot and many 
others are also listed 

Medical and Scientific Lending Library 

Part 2 of the new edition of the “Catalogue of 
Lewis’s Medical and Scientific Lending Library”, 
revised to the ond of 1937, has now been issued 
(London : H. K. Lewis and Co., Ltd , 136 Gower 
Street, W.C.l. Jfltf. net ; to subscribers, 8#.). It 
contains the ol&ssifiod index of the subjeot-matter of 
the books, with the names of their authors, upon 
medical and scientific subjects contained in Lewis’s 
Library. An oxtensive subject is subdivided to 
facilitate reference ; for example, ohemistry has 
eleven, and agriculture thirteen, sub-headings The 
date of publication is given, and a note is frequently 
added to indicate the scope of the work It will be 
appreciated what a large numlier of works is listed 
when it is mentioned that the text occupies 156 pages, 
each with three columns and each column containing 
authors’ names of some 30-45 works. The catalogue 
should therefore prove a very useful general guide to 
medical and scientific books. 

Big Sunspots 

A big group of sunspots, originating about January 
1 and growing rapidly, crossed the sun’s central 
meridian on January 5 and reached the west limb on 
January 12. Between January 2 and 4, the area 
increased tenfold and measured 1,300 millionths of 
the sun's hemisphere on the latter date. Still ex¬ 
panding on January 5, the spots were dearly seen 
with the naked eye through the morning mist. In 
structure, the group was a typical stream with leader 
and follower spots and subsidiary spots in between. 
This group is the largest since last September, and 
indicates that, although the maximum of the 11- 
year cycle is past, the sun is still generally active. 

Royal Institution Discourses 

The following Friday Evening Discourses have 
been arranged by the Royal Institution to be de¬ 
livered before Easter, The discourses begin at 6 
o'clock : January 19, Sir Leonard Woolley, “The 


Latest Excavations at Atchana in North Syria” ; 
January 20, Sir Noel Ashbridge, “Long Distance 
Broadcasting” ; February 9, Prof. L. 0. Martin, 
“Ultra-Violet and Electron Microscopy” ; February 
10, Sir William Bragg, “Physics in War-time” , 
March 1, Lord Eustaoe Percy, “Peace-making after 
War : Past History and Future Problems” ; March 8, 
Sir William Bragg, “Experiments from the Researches 
of Sir .Tames Dewar”; March 15, Sir Frederick 
Keeble, “Agriculture and National Well-being”. 

Announcements 

The Harrison lectureship Medal of the Pharma¬ 
ceutical Sooiety will be awarded to Mr, A. D. Powell 
at a meeting on January 9 at 7.30, when Mr. Powell 
will deliver the Harrison Memon&l Lecture entitled 
“Drug Standards ; their Development and Applica¬ 
tion”. 

The next monthly meeting of the British Institute 
of Radiology will be held in the Reid-Knox Hall on 
January 19, at 2 p.m., when the following lectures 
will be delivered: Silvanus Thompson Memorial 
Lecture entitled “The Irradiation of Liquids”, by 
Prof. F. L. Hop wood ; Mackenzie Davidson Memorial 
Lecture entitled “Maternal Mortality and Radiology”, 
by Dr L. A. Rowden. 

The Friends of the National Libraries deoidod at 
their annua) meeting to continue their activities 
during the War. Acquisitions during the year inoluded 
a munber of early and rare books on science presented 
to the Science Library at South Kensington, a volume 
of drawings by the architect, Edward Blore, of 
oountry houses and other buildings, given to the 
Royal Institute of British Architects, and the purchase 
of a collection of papers belonging to the publishing 
business of Robert Cadell, Stoneharn and Houlston. 

The Paris Academy of Medicine lias awarded the 
J ansen Prize to Prof, A. Bessemans, pro-rector of the 
University of Ghent, for his work on spirochretes. 

The Albert Bracket Prize of 12,000 francs is 
awarded every three years for the best work on 
embryology published during this period in English, 
French, Dutch, German or Italian. Further informa¬ 
tion can be obtained from the Seor6tarie perp6tuel 
de l'Acad^mie Royale des Sciences, des Lettres et dee 
Beaux Arts de Belgique, Palais des Aoadfauee, 
Brussels. 

The Emergency Executive Committee of the 
International Congress of Mathematicians has decided 
definitely to postpone until some more favourable 
date the Congress which was to have been held in 
Cambridge in September 1940. 

A Eurasian Youth Movement has been launched 
in Singapore with a scheme to uphold and improve 
the sooial, moral, physical and intellectual welfare 
of the Eurasian youth when they leave school. 
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Anisotropy of Cellulose Sheet 

In view of the results just published by Spence 1 
on the optioal anisotropy of films prepared from 
various esterified oelluloses, it may be of interest to 
record some recent measurement h on ‘Cellophane’ 
(regenerated cellulose) sheet. 

This material is observed to bo optically bi-axial, 
the axes lying m the plane defined by the direction 
of extrusion and the normal to the sheet. The 
measurements made in this laboratory are not, as in 
Hpenoe’s oaee, direct measurements of birefringence, 
but are observations of the two principal refractive 
indexes in the plane of the sheet, and of the optic 
axial angle. From these tho refractive index normal 
to tho sheet and the birefringence have been cal¬ 
culated. Numerical results for two batches of material 
are given in tho accompanying table, where 0 is the 
angle between one optic axis and the normal to the 
sheet; ny is refractive index for electric vector along 
extrusion direction ; np is refractive index for 
electric veotor in plane of sheet at right angles to 
extrusion direction ; and n a is refractive index for 
electric veotor along normal to sheet. 




e 

n y 

(i>b« > 

n e 

(obs ) 

% 

(calc ) 

( n a~”y) 

*10* 

Acid and water- 

Wetted 

43 cr 

1 418 

1*408 

1 403 

-1000 

washed shoot 

Air*dry 

45 7* 

1 534 

1-626 

1 619 

-1600 


Wet 

50 5 b 

1 382 

l 377 1 

1 374 

- 800 

Shoot undried 
during 

Freely 

dried 

57 -6* 

1 531 

1 521 

1 617 

-1400 

manufacture 

Stretched ■ 
! and dried 

72 a 9 1 

I *536 

l 521 

l 520 

-1500 


For ready comparison with JSpence’s birefringence 
figures, the values for (n a ^y) are given in the same 
units as used by him although, owing to the method 
by whioh the figures were obtained, they cannot have 
the same accuracy as his. They are not inconsistent, 
however, with the values to be expected—by extra¬ 
polation to zero acetyl content—from Spence’s figures 
obtained on sheets prepared from cellulose aoetylated 
to different extents. 

It may be observed that, while the ‘slow ray 
direction* and the direction of extrusion or stress are 
coincident in the regenerated cellulose sheet, Spence 
found them (with one exception) to be at right angles 
in sheets made from cellulose esters with various acyl 
groups. Moreover, in cellulose sheet, increase of the 
stress along the direction of extrusion leads to 
increase in the negative value of (n a ~ny), in contrast 
Bg&in to the behaviour of the esters. 

These differences are probably to be ascribed to 
the absence of acyl side chains in regenerated 
cellulose, since any ‘selective’ orientation that may 
be induced by stress will presumably have less effect 


on n a and tip in cellulose than in its esters. The 
values of n a and n y in the material examined are 
nevertheless both increased by stress, while np 
remains remarkably constant. 

1) G. Drummond. 

Photochemical Department. 

British Cotton Industry 
Research Association, 

Manchester. 

Dec 8 

1 Spruce, ,T , J Phyg ('hem , 43. 8« r i (1939) 


Heat Conductivity of Rubber at Low 
Temperatures 

Whilst examining the possibilities of applying 
rubber in low-temperature work, we were hampered 
by the lack of available data of its physical properties 
at low temperatures Wo were quite aware of the 
difficulties to be expected in making accurate measure¬ 
ments in that temperature region, and this applies 
specially to the heat conductivity in which we were 
particularly interested. In order to obtain at least 
an estimate of the order of magnitude, we earned out 
some measurements of the heat conductivity of 
commercial rubber (tyre rubber, North Bntish) at 
room temperature and the temperature of liquid air. 

We used (I) the standard method (heat trans¬ 
mission through a thin sheet) at both temperatures 
with a small vacuum apparatus whioh had a circular 
cross-section of about 7 cm.* ; the specimen had a 
thickness of 0*9 mm. ; (2) we checked the low- 

temperature measurement by the following method . 
a bag of the same rubber was immersed in liquid 
oxygen and filled with liquid nitrogen. The rate of 
evaporation of the nitrogen was measured and, 
together with the dimensions of the bag, allowed of an 
independent determination of the heat conductivity. 
The mean values obtained by both methods are as 
follow : 

T 293°K 83°1C. 

cal./sec.cm.°K. 0*00056 (1) 0-000018 

(2) 0 000010 

This considerable drop in the heat conductivity to, 
say, one fortieth from room to liquid air temperature 
does not seem to be confined to this particular rubber, 
as other specimens which we subjected to rough 
measurements show a similar behaviour. 

Adolf Sohallamach. 

Davy Faraday Research Laboratory, 

Royal Institution, 

London, W.l. 

Deo. 18. 
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Absorption of Hydrogen Lyman Radiation 
by Atmospheric Gases 

The absorption of the hydrogen resonanoe lino 
at 12I5*7A. has been investigated to obtain 
more exact information bearing on the theory of 
the production of short-wave radio fadeouts by 
solar eruptions 1 The following results have been 
obtained : 

(1) Nitrogon is transparent in layers up to 3• 2 mm. 
thick (N.T.P.), in agreement with the early observa¬ 
tions of Hopfield* and more recent measurements by 
Preston*. 

(2) Exact measurements on water vapour were 
difficult, but inore than half the incident radiation 
is absorbed m a layer about 0 05 rnrn thick. This 
agrees with IVeston’8 observations. 



•, oxygen , Q, air (onorgy In abrupt] vc chargr, 0 watts), 
x, air (energy In disruptive charge, 3 watts). 


(3) The absorption in oxygen and air was found 
to be much heavier than was expected from previous 
work. In the region where absorption commences, 
the densities of the parts of the hydrogen line in the 
absorption spectrum and the check spectrum without 
absorber, which was put on the same film, were 
compared directly as an approximate measure of the 
absorption. Lack of the characteristic curves for the 
emulsion should not cause serious errors in the 
comparison of nearly equal densities. 

In the accompanying figure. Curve A shows the 
absorption of molecular oxygen m layers up to 
0*6 mm. thick (N.T.F.). The ordinates are log* /,// 
(J 0 being the unabsorbed and I the absorbed inten¬ 
sity); in the usual formula for A mass absorption, 
log* IJI ™ put 4- c. Since absorption appears to start 
only when there is a minimum gas layer amounting 
to about 0* 10 mm., then c is not, in this case, zero. 
In addition, the absorption coefficient, g, may not 
be oonatant for small values of the absorption. 
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Curve B shows the absorption in air. Several 
points falling below the axis of zero absorption. 
indicate the possible magnitude of individual errors, 
and the general soatter of observations makes it 
difficult to define the absorption curve aoourately. 
Its slope, however, is not constant, and again, there 
is no absorption until a minimum layer of gas is 
present. This minimum appears to be between 0*30 
and 0*40 mm. (N.T.P.) and is not exactly five times 
the minimum in oxygen For the strong bands at 
1140, 1245 and 1450 A. absorption is clearly apparent 
in the least amounts of gas used for observations 
on 1215* 7A*. 

The absorption coefficients given for oxygen and 
air by Preston are about fifty times less. In the 
present case the absorbing gases were pure to within 
tliree parts in a thousand, and, m addition, water 
vapour, the most powerful absorber, was ruled 
out as an unobserved impurity by check experi¬ 
ments with saturated nitrogen It is possible that 
Preston's observations were in error owing to 
serious dissociation of the oxygen in his apparatus 
(cf. the difficulties experienced by Laden burg and 
van Voorhis 4 ) In the present case reduction to 
half the energy dissipated m the discharge caused 
no observable difference m the absorption measure¬ 
ments, showing that dissociation of the oxygen wuh 
negligible. 

With a fixed absorption path the pressure is varied 
m order to change the thickness of the absorbing 
layer, and it would appear from the two curves, 
therefore, that the partial pressure of the oxygen m 
the spectrograph is the factor determining the onset 
of absorption, This minimum pressure is about 
0*04 mm. If absorption of 1215*7 A. is only possible 
when an oxygen molecule is m a slightly perturbed 
state owing to its collision with another oxygen 
molecule, the absorption coefficient should vary as 
the square of the pressure until the population 
density of absorbing molecules is constant. In 
oxygen at very high pressures, Shalow and Steiner* 
have found absorption bands which behave m this 
way, and attributed by them to the temporary 
formation of 0 9 ~O t molecules. 

If X 1216*7 is emittod from the sun, no absorption 
will take place until it reaches levels in the upper 
atmosphere where the partial pressure of molecular 
oxygen is about 0 04 mm. (about 80 kin.), except 
for attenuation due to the small amount of 
water-vapour above this height. According to the 
stiape of the ‘tad 1 of the absorption curve, tho 
radiation would be absorbed more or less rapidly 
in dissociating oxygen molecules and producing 
ionization according to the process previously 
suggested 1 . The resultant ionized layer would per¬ 
haps correspond to that found by Budden, Rateliffe 
and Wilkes*. 

This work has been made possible through a grant 
for research made by the Commonwealth Government. 

S. E. Williams. 

School of Physios, 

University of Sydney, N.8.W. 

Nov. 30. 

1 Martyn, Munro, Higgs and Williams, Natubk, 140, SOS (1037). 

1 Hopfield, I'hv* Rev , 00, 578 <1920). 

* Preston, Pkyt, Ret?., 65, 1125, mo (abstract only) An attempt 
to communicate with Mr. rreston privately regarding the dis¬ 
crepancy waa unsuccessful, 

4 Ladenbtirg end van Voorhis, Ptyr. flee., 91, 915 (1988). 

4 Shalow and Steiner, Z. Pk pi., 99, 137 (1930). 

4 Budden, BatclUTe and Wilkes, ftw. Ray. Soc , A, 171, tSS (1939). 
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Does the Mesotron Obey Bose-Einstein 
or Fermi-Dirac Statistics ? 

Whether the mesotron obeys Bose-Einstein or 
Fermi -Dirac statistics is closely associated with what 
one assumes regarding the nature of the field, emission 
and absorption of which by the heavy particle is 
responsible for the interaction between elementary 
nuclear particles. Tf the field be a ono-particle field, 
os postulated by Yukawa 1 , the mesotron obeys Bose- 
Einstein statistics, and has a spin equal to unity 
(All momenta are expressed in units of h ) How¬ 
ever, m view of the foot that all known elementary 
particles obey Kerim-Dirac statistics and possess a 
spin £, one is rather reluctant to accept, unless 
experimental evidence points that way, that the 
mesotron obeys Bose-Einstein statistics and has a spin 
equal to unity If we could suppose that the field 
involved is a two-particle field instead of a one- 
partiole one, Fermi-Lirac statistics and a spin of £ 
could be attributed to the particle concerned. Ho 
we suppose that the mesotron is emitted or absorbed 
by a heavy partiole always in conjunction with a 
neutrino or an antmeutrino In symbols 

P 3* A r H r, 4 * f «- (1) 

N *± P + r 4 + ?i-\ 

where N and P stand for a neutron and a proton 
respectively, n~, for a neutrino and an anti- 

neulrino, and tj , rj ^ for the negative and the 
positive mesotron, which now olwy Fermi-Dirac 
statistics and possess a spin of | 

If we start with a neutron and a proton at r, and r, 
respectively, processes (1) obviously lead m the 
second approximation of the perturbation theory to 
an exchange interaction between the nuclear particles 
If we suppose that the spin of the heavy particle 
is not affected during (1), the exchange force is purely 
a Heisenberg force ; if, on the other hand, the spin 
of the heavy partiole is reversed during (1), wo get 
a purely Majorana force, so that the correct spin 
dependence of nuclear forces is obtained by choosing 
for the interaction between tho heavy particles and 
the mesotron-neutrino field a form whioh oombines 
tlie above two. 

The forces between like particles, whioh are known* 
to be of the same order of magnitude, for onti- 
parallel spins at least, as the force between unlike 
particles, can likewise be explained by introducing 
the neutral counterpart of the mesotron. 

The phenomenon of (i-decay can be fitted into this 
theory if it is assumed that the mesotron disintegrates 
into a p-particle and a y quantum ; so that the 
emission of a p-deoay partiole during a p-decay is 
accompanied not by a neutrino alone, as on Fermi's 
theory, but also by a y quantum. This departure 
from Fermi's theory should enable us to explain in 
a more satisfactory way the energy distribution curve 
for the p-partiole transformation. 

Detailed calculations will be published elsewhere. 

V. L. KArim. 

Physios Department, 

University of the Punjab, 

Lahore. 

1 Yukawa, Proc. Php*. Math, Hoc, Japan, 1748 (1936). 

*Jtw, ». soo <ies«); n 


Interpretation of Nebular Red-Shifts 

In a recent communication 1 , M. E J Gheury de 
Bray discusses the possibility of explaining the red- 
ghifts by assuming that the velooity of light (cj») is 
constant throughout the universe at any given time 
but decreases with time (T). 

TIub hypothesis implies the assumption (a) that 
the atomic frequencies remain constant throughout 
space and tune and may therefore be used as clocks 
(atomic clock 'AC') for time measurements ; (ft) that 
measuring rods, other than light years (which con¬ 
tract with a decrease of cy), can be found For such 
measuring rods we may now choose the distances of 
the material points (for example, t.he nebulas) in the 
universe, as according to the hypothesis the universe 
neither expands nor contracts Such measuring rods 
we call 'material rods' ('MR'), 

It shall be shown here that the proffered hypothesis, 
based on the measuring system AC \- MR, is one of 
throe alternative ways of formulating the hypothesis 
of the expanding universe 

The following clocks and measuring rods can be 
taken as basis of a measimng system for cosmological 
purposes . 

(«) Clocks (/>) Mra*unnif rods 

AC (atomic clocks). or MR (material rods), or 

hC (Uttht-clocks the time taken LR (Unlit-rods, for example, Unlit, 
oy light o\ei a given dis- yearn the distance covered 

tance—c Is here a turned n» b\ light In a given time —c 

constant) in here at&umed as constant) 

Only the following three combinations of these 
clooks and measuring rods can be taken as basis of 
a measuring system : AC + MR, winch is the basis 
of Mr Gheury de Bray’s hypothesis ; AC LR , 
a basis winch leads to the expansion theory of the 
red-shifts, and LG -f MR, whioh leads to what 
Milne* calls ‘dynamical tune scale’, and to the 
‘speeding up’ theory of the red-shifts. 

[AC \ LR), The theory of the expanding universe 
states that the distances between material points, 
measured in LR, increase; m other words, it main¬ 
tains an increase of MR against LR. This leads to 
the recession of distant nebulae and to the Dopplet 
effect. The identity of the frequencies of characteristic 
spectral lines tliroughout the universe (atomic clocks) 
is thereby assumed ; the measuring system of the 
t heory is thus the AC -b LR -system. In tracing back 
the recessive movements it is found that 1-86 x 10® 
years ago the size of the universe was zero. Thus an 
absolute Rcalo of tame T (based on the atomic clock) 
is assumed m which the unit is the (atomic) year 
and the present value of T is Tp «= 1*86 x 10®. (This 
‘age of the world' ia confirmed by other measurements 
based on atomic radioactivity clooks.) 

(AC + MR), The abovo statement that MR 
increases if measured in LR is equivalent to saying 
that LR decreases if measured in MR. If MR is 
chosen and the clocks are not changed, the system 
AC + MR is adopted. The decrease of LR means a 
decrease of the velooity of light (measured in MR). 
This permits an explanation of tho red-shift of old 
light, since cy was greater at the time T— A? 1 when 
it was emitted and therefore Xr- at 1S longer than X?*. 

(LG -f MR). There is a third way to express the 
same facts. If we allow the light a longer time for 
its voyage, by defining our clocks in such a manner 
that they are slowing down as compared with the 
atomic clocks, then the decrease of c can be made to 
disappear. In other words, we adopt a new time 
scale t in which the atomic frequencies throughout 
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the universe are speeding up ; thin explains the 
red-shift of old light. 

The three alternative ways of expressing things 
agree in regard to the observable effects they describe. 
All predict the red-shift of old (distant) light. All 
therefore also predict a violet shift of characteristic 
spectral lines in the course of time to come (in 
AC 4- LR, that is, in the expansion theory, this has 
to be explained by an expansion of the spectroseope’a 
grating). The three theories are logically equivalent, 
and therefore do not describe alternative facts, but 
the same facts m alternative languages. (To ask 
whether ‘m reality’ the universe expands, or c de¬ 
creases, or the frequencies speed up, is not more 
legitimate than, when prices of goods fall throughout 
the economic- system, to ask whether ‘in reality’ the 
value of money has increased or the value of the 
goods has decreased.) Nevertheless, the AC -f MR- 
language seems to offer a particularly simple mathe¬ 
matical treatment and, furthermore, an observational 
approach to Milne’s ‘dynamical’ time scale It shall 
therefore be briefly examined 

In AC -f MR , where characteristic atomic fre¬ 
quencies are assumed constant and cr depends m 
some way upon T, 

(1) (/AA)t+at^ (A^TMr-f at ; 

on the other hand, the observational law of red-shifts 
(velocity-distanoe relation) can be written ; 

(2) (^A)t p -at - (A TIT)r, 

if the ‘apparent distance’ in light years, calculated 
on observed luminosities, is identifier! with A T, 
From (1) and (2) we get 

(3) (Act/AT)t — (dr T ldT)r ~ - (crlT)p 
Generalizing this and mtegratmg we get the law of 
the decrease of c : 

(4) c T - cpTp/T . 

If we proceed from AC 4* MR to LG i MR , we 
have to mtroduoe a tune scale t so that c T = cp — 
constant. In order to get the general formula for 
dxjdT, we make use of (4), which can now be written 
08 

(6) dxjdT — ^ c tI c P ~ TpjT ; 

integrating and choosing tp - 0 (Milne chooses 
t;> = Tp), we arrive at 

(6) x - T P log(T x ITp) t 

which is essentially Milne’s formula (A)*; the index 
V in ‘TV indicates the value of T at the mstant r of 

the t- scale. Equivalent to (0) is T x ^ Tpe rfT P. From 
this and (5) we got the law of the ‘speeding up’ 
of characteristic frequencies when measured in 
LC 4- MR , that is, on the r-scale : 

(7) v, =-= v/xiiydr - v/»e T/I A 

and from this and c T = cp we get. corresponding to 
(2), the law of red and violet shifts in the form 

(8) (dX/X) H A r r,I V ,I > = - ATtlT" 

In the above deduction we have identified the 
‘apparent distance’ (calculated on observed luminos¬ 
ities, that is, energy densities p, and not corrected 
for departures) with AT. Thus our assumption 
regarding p is that it measures the square of the 
time A T the light travels, which In AC 4- MR oan- 
not be identified with the (‘rear) distance r; for as 
the light was quicker when it was emitted, r > AT* 
If the usual assumption that p measures not (AT) 8 
but r 1 is upheld, our deductions would liave to be 
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altered and we would neither get (4) nor its equivalent 
(6), that is, Milne’s soale of t. Vice versa, if our 
assumption regarding p is upheld and if we con¬ 
sequently arrive in LC 4- MR at Milne’s r-soale, in 
which r -= At, then neither r* nor (At)* can be 
taken as being measured by p. Whether this behaviour 
of p in t can be deduced a prion in Milne’s theory 
I do not know But. available empirical data seem 
to speak at least not against our assumption that 
( A T) 1 —whioh is smaller than r *—is a measure of p, for 
“present evidence points to observed luminosities (p) 
decreasing with distance not even quite as rapidly as 
we should expect. . . 

K. R. Popper 

Canterbury University College, 

Christchuroh, 

New Zealand 
Nov. 27. 

1 NatuEE. 144. 285 (1939) 

* Milne, E A., Proc. Hoy Soc , A, U9, 327 
9 HchrondiruifT, K , NATURE, 144 593 (1939). 


"The Relationship between 
Pithecanthropus and Sinanthropus" 

The article by Dr. G. H. R. von Koenigswald and 
Prof. F. Weidenreioh on the relationship between 
Pithecanthropus and Sinanthropus in Nature of 
December 2 is eminently satisfactory to those 
anatomists who have not been able to understand 
why these two homimds should ever liave been 
separated generioaJIy Probably my colleague. Dr. 
S. Zuckerman, was the first to express doubt on the 
justification for this distinction, in an essay on 
Sinanthropus 1 , and I have on more than one occasion 
urged that the Peking hominid is but a Chinese 
variant of Pithecanthropus*. 

While for some years Prof. Weidenreioh, with his 
first-hand knowledge of the Chinese fossils, has been 
insisting on their supposed distinctive characters, 
and has put forward the thesis that they represent 
an early type of man still more primitive than 
Pithecanthropus, he now agrees not only that 
Pithecanthropus and Sinanthropus “are related to 
each other in the same way as two different races of 
present mankind”, but also that in some significant 
characteristics Pithecanthropus is the more primitive 
of the two. If these conclusions are accepted (as they 
certainly should be) it now becomes necessary finally 
to discard the generic term Sinanthropus. The 
Chinese fossils should logically be referred to the 
species Pithecanthropus ereetus , or, if it should be 
thought more desirable as a temporary convenience 
for purposes of reference, they might be conceded a 
specific distinction with the name Pithecanthropus 
pekinensis. 

The article of Dr. von Koenigswald and Prof. 
Weidenreioh reuses again the whole question of the 
validity of the morphological evidence upon whioh 
physical anthropologists often seem to depend for 
their taxonomic conclusions* For example, the 
authors use the remarkable argument that, because 
the femora ascribed to Pithecanthropus of Java 
show a marked degree of platymeria such as is not 
found in the femora of ‘Sinanthropus’, therefore they 
probably do not belong to Pithecanthropus. This 
statement would provide a pretty exercise in logical 
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analysis- A similar process of reasoning would also 
lead to the conclusion that, because a femur excavated 
from a Neolithic barrow shows more platymeria 
than the femur of a modem Englishman, therefore 
it cannot belong to Homo sapiens ! In any event, cm 
acquaintance with recent literature might have 
informed the authors of a short, but not unimportant, 
paper by the late Dr, Dudley Buxton on platymeria 
and platycnemia* m which evidence is adduced in 
support of the thesis that these characters may have 
a nutritional basis, and no raoial significance. 

W. E. Le Gros ('lark. 

Department of Human Anatomy, 

University Museum, 

Oxford. Dec 17. 

1 Kuvmici Htv., 04 (1931). 

J Man, (April 1937) , Modern Quarterly, 116 (April 1939) , Preftl 
dentlHl Address, Section 11 British Association, 1939 
9 J Anal , 7i, 81 (1938-39) 


Influence of the Geology of the Virgin 
Islands on Local Agricultural Practices 

With the exception of Anegada, Santa Cruz, and 
part of Virgin Gorda, the Virgin Islands are hilly 
and rugged. There is in most cases a long narrow 
backbone rising to about 1,000 ft. with numerous 
lateral spurs sloping steeply to the sea. Owing to 
centuries of cultivation and charcoal burning, there is 
no virgin forest. The predominant vegetation is 
dense secondary bush in various stages of serai 
development. Many of the hills are stark naked, 
while others exhibit a sparse retrogressive xerophytio 
vegetation. 

According to Earle 1 and Hardy*, the islands are 
largely composed of enormously thick dynarneta- 
morphosed sedimentary tuffs lifted up from the ocean 
bed by volcanic foroes To quote Earle : “The effect 
of these dynamic foroes has been to lift the sedi¬ 
mentary beds bodily on end into a highly inclined 
position without obliterating the original stratifica¬ 
tion. These stratified metamorphic beds which cover 
by far the greater part of the presidency invariably 
strike East and West, wliioh fact is doubtless re¬ 
sponsible for the alignment of the islands m that 
general direction. They always dip very steeply, 
varying from 45° to 90° South and averaging 70°.“ 


The tops of these highly inclined beds liave frayed 
off and are scattered down the slopes ui the form of 
flags of various sizes mixed with soil derived from 
them. This Roil ranges from gravel to loam. The 
surface is thickly covered with denuded and weathered 
fragments. Such land at first sight appears extremely 
inhospitable. Yet owing to the scarcity of flat land, 
most of the cultivation is done on these talus slopes, 
which offer certain unique advantages. 

After felling the secondary forest, the first step in 
the preparation of the land is the separation of flags 
from the soil. The disposal of the flags presents a 
problem wluoh is easiest solved by placing them in 
rows along the contours. This is a oommon practice 
among the peasants. A few more alert individuals 
have made better use of the peculiar advantages to 
hand and have gone m for stone terracing out and 
out. Needless to say, all manner of terracing is seen, 
from the primitive arranging of stones in rows to 
admirable terraces. 

To conclude, it will be seen that much of the land 
in the Virgin Islands can be stone terraced by the 
peasant himself at no cost apart from his labour. 
8o far as 1 am aware, no inducement is offered to 
peasants in the British Virgin Islands to undertake 
such permanent improvement of their land. 

F A. SQtXIBE. 

Agricultural Advisory Department, 

Imperial College of Tropical Agriculture, 

Trinidad, B.W I 

1 Earle, K W , "Tin* Geology ot the British Virgin Islands’', Oral 
Mao . 81, No 722 (August 1924) 

* Hardv, F , "Nolen on the Geology and Bolin of the British W mfc 
Indie*", Imp Doll. Trop Agrlc . Trinidad (1938) 


Dioximaleic Acid Oxidase Action of 
Peroxidases 

Banga ami Szent-Uyorgyi 1 recently described a 
new enzyme, dioximaleic acid oxidase, which catalyses 
the aerobic oxidation of dioximaleic acid to the cor¬ 
responding diketo acid 

It was shown in a previous paper* that hydrogen 
peroxide must play an important part in the 
mechanism of the ferment, because catalase inhibits 
the reaction between oxygen, ferment and dioxi¬ 
maleic acid completely. 

We have undertaken preparations and purifications 
of the dioximaleic acid oxidases 
from different plant sources, suoh 
as Rumex acetosa, Fraxinus excel- 
a%or. Primus Padua, Syringa vul¬ 
garis (leaves); horse-radish roots 
and cauliflower. Many different 
purification methods were used, as 
fractional precipitations with salts 
and organic solvents, absorptions, 
electrophoretic experiments and 
others. The removal of im¬ 
purities by precipitation with 
lead acetate was especially 
successful in many oases. Thus 
the activity of the cauliflower 
juioe was increased in one opera¬ 
tion eight thousand times. Very 
high degrees of activity were 
obtained, that is, 40,000 o.mm. of 
oxygen per minute per mgm. of 
ferment from horse-radish. The 
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starting materials showed activities of 1 to 10. All 
nf the purified preparations showed the typical 
peroxidase spectrum, 646, 660 and 600 mil*. 

The ratio dioxunaleio acid oxidase/purpurogallin 
number always remained practioally constant in 
spite of all our attempts to separate the two activities 
from one another Moreover, this ratio was nearly 
constant, whatever the source of the ferments. The 
purpurogallin number of the most active preparation 
from horse-radish was 900. The hamiatin content 
agreed with the figures of Elliott and Keilin 4 . Heavy 
metals other than iron were practically absent. 

Determinations of the inhibitory effect of various 
reagents revealed remarkable differences between 
the dioximnleio acid and the purpurogallin tests 
Hydrocyanic acid inhibits completely in the latter, 
incompletely and irregularly m the former. We 
think this irregularity, notioed first by Banga and 
Szent-Gytirgyi, must be connected with a strongly 
stimulating effect of hydrocyanic acid on the autoxi- 
dat.ion of the dioxunaleic acid with the subsequent 
formation of hydrogen of peroxidos, which wo have 
observed. Fluoride and azide inhibit m both tests 
though not to equal degrees, copper salts only m the 
dioxunaleio acid test. Carbon monoxido inhibits only 
in the dioximaleic acid test. This inhibition is 
sensitive to light. 

Heating ferment solutions to different tempera¬ 
tures caused qualitatively parallel inactivation in 
both tests. 

The results mentioned, indicated that the dioximaleic 
acid oxidase was a htemin protein . Experiments with 
pure cytochrome c confirmed this conclusion 4 . We 
found previously* that cytochrome o + 2 y of Mn* • 
were able to catalyse the oxidation of the dioximaleic 
acid 

We now find that manganese produces hydrogen 
peroxide by stimulating the autoxidation of the 
substrate. (Fe* -ions, but not Ou**, Or’**, Nr* 
and Co ■ , stimulate the autoxidation, but practioally 
no hydrogen peroxide remains m the solution, as it 
is removed by a secondary, peroxidatio reaction be¬ 
tween Fe ’ * *, hydrogen peroxide and dioximaleic acid.) 
Thun tho manganese can be entirely replaced by the 
addition of a small amount of hydrogen peroxide 
The hydrogen peroxide, which does not disappear 
during the reaction, seems to take part as well in the 
reduction of the Fe * * * as in the oxidation of the 
Fe * *. Analogous mechanisms have been proposed 
for the catalase 4 . The cytochrome remains mainly 
reduced until all of the substrate is oxidized. 
Then the cytochrome is immediately oxidized and 
partly destroyed by the hydrogen peroxide. Man¬ 
ganese or hydrogen peroxide can be replaced by 
hydrocyanic acid, which stimulates the hydrogen 
peroxide production and does not inhibit the reaction 
because cytochrome c gives no compounds with 
hydrocyanic acid at this pH. We have here interest¬ 
ing examples of hydrogen peroxide maintaining, or 
hydrooyaiuo acid stimulating, a hasmin protein 
catalysis. 

On the basis of the experiments described above, 
the possibility was considered that the natural dioxi- 
maleio and oxidase could be identical with the 
peroxidase. However, its manner of reaction in the 
dioximaleic acid and in the purpurogallin test might 
be different. In the latter the peroxidase is supposed 
to remain all the time in its ferric state*. In the 
former, on the contrary, we were able to demonstrate 
the reduction of the ferric to the ferrous state. If 
solutions of peroxidase preparations plus dioximaleic 
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acid are shaken with air the colour turns from brown 
to red with absorption bands appearing at 680 and 
646 mg, belonging to the Fe • ■ - -hydrogen peroxide- 
peroxidase II* or to a hypothetical Fe* • -oxygen- 
peroxidase, or to a mixture of both. If the air is 
rapidly replaced by oarbon monoxide the bands of 
the Fe**-carbon monoxide-peroxidase (678,643) ap» 
pear. Thus a valency change, ferno ^ ^ ferrous, is 
involved in the reaction of the ferment with dioxi¬ 
maleic acid, but not with hydrogen peroxide plus 
pyrogallol 

Tho differences found m the experiments with 
inhibitory substances thus may be explained, and 
there is no sufficient reason for the assumption 
that the dioximaleic acid oxidase and the peroxidase 
are different ferments. Our results give an example 
of a ferment, acting m a different manner with 
different substrates. They also show that the charac¬ 
terization of ferments exclusively on the basis of the 
effect of inhibitory reagents may lead to mistakes. 
Differences may be due to the substrates and hot to 
the ferments themselves. Finally, the dioximaieio 
acid is remarkable because it allows the peroxidase 
to produce the necessary hydrogen peroxide spon¬ 
taneously. A detailed report will be published 
elsewhere. 

B. Swedin. 

Department of Biochemistry, H. Theorell 
M edical Nobel Institute, 

Stockholm. 

Dec. 7. 

1 Banga ami Sxent-UyOrgyl, Z phymol, Vkem , 056 , 67 (1638) 

* Thoorell and Swedin, Nafvrunit , 87, 66 (1936). 

* Keilin and Hartree, Proc. Hoy Sue , B, 188, 110 (1937). 

4 Elliott and Keilin, l*roe Roy, Sue , B, 1X4, 210 (1934). 

* Theorell and Aketsaon, Science, 00 , 67 (1939) 

4 WciHB and Weil-Malherbe, Nature, 144, 860 (1939), with further 
literature references. 


Diurnal Rhythms in the Axolotl Larva 
and in Drosophila 

During spring and summer of this year, I made 
some experiments with the intention of throwing 
light on the physiological mechanism of diurnal 
aotivifcy rhythms. An aooount of some of the main 
results follows. It is hoped to publish full details 
of the experiments at a later date. 

The motor activity of axolotl larvae was recorded 
by means of a simple aotograph. The animals were 
kept in a shallow layer of water. Their activity 
caused movements of the water surface, which were 
recorded on a slowly moving smoked drum, by means 
of a float connected with a light lever. 

The larvae showed a pronounced diurnal rhythm, 
under normal conditions of alternating daylight and 
darkness, being more active at night. If the larvae 
were put in continual darkness, the rhythm persisted. 
If, however, they were subjected to alternating 
illumination and darkness, so controlled that the 
illumination phase was made later and Later by 
gradual stages, the rhythm could be reversed. The 
animals were then active during the real day (this 
was by now the dark phase) and quiet at night (the 
artificially lighted phase). Evidently, the rhythm is 
primarily determined by light; but there is also an 
inherent rhythm revealed by the persistence of 
activity cycles in continual darkness. 

I was unable to detect any diurnal activity rhythm 
m metamorphosed individuals. 
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HypQphysectomized larvae are active by night and 
quiet by day, like normal ones ; but only so long as 
the normal illumination oycle acts upon them. In 
continual darkness, the distribution in time of their 
activity at onoe becomes quite irregular. Thyroidec¬ 
tomy does not interfere with the activity rhythm. 
It appears then that the hypophysis plays an 
important {>art in the inherent rhythm revealed by 
normal animals kept in darkness. 

The interrelations of internal and external 
factors m determining diurnal rhythms were also 
studied in Drosophila. Here a ‘hatching rhythm’ 
appears. Under normal lighting conditions, most of 
the adult flies emerge from the pupa in the hours 
just before sunrise. The interval between consecutive 
‘emergence peaks’ is always twenty*four hours, what¬ 
ever the temperature, and it appears that light is the 
primary controlling factor. If the culture is trans¬ 
ferred to continual darkness, the rhythm continues 
unmodified at medium temperatures. At low tem¬ 
peratures the intervals are slightly lengthened, at 
high temperatures shortened. 

By altering the temperature, the intervals between 
emergence peaks were varied between 2J days and 
Ifl hours. The ‘inherent rhythm* revealed by the 
persistence of emergence maxima in darkness is 
therefore sensitive to temperature. It appears to 
have a temperature coefficient obeying van’t Hoff's 
rulo. 

If a culture is kept from the first in oontmual 


darkness, no hatohing rhythm appears. The rate of 
emergence is affeoted by temperature; less flies 
than usual emerge during and just after a rise, and 
more during and after a fall. However, temperature 
ohange does not induce a persisting rhythm. Light, 
on the other hand, can induce such a rhythm. One 
single illumination period, provided that it lasts for 
at least 4 hours, induces a 24-hours rhythm in a 
culture kept beforehand and afterwards m oontmual 
darkness. The temperature relations of the rhythm 
thus induced are as follows: (1) whatever the tem¬ 
perature at the time of illumination, the rhythm has 
a period of 24 hours, provided that the temperature 
does not afterwards change ; (2) subsequent ohange 
has the uaual effect (lower temperaturo slows, while 
higher temperature hastens, the rhythm). The fact 
that a 24-hour rhythm can be induced by a single 
illumination period, independently of temperature, is 
remarkable and the nature of the factors ensuring 
that the induced rhythm shall have a period of 24 
hours remains, for the present, obscure. 

The experiments were carried out in the Depart¬ 
ment of Zoology, University College, London. I wish 
to thank Prof. 1). M S. Watson for kindly allowing 
me to work m Kih Department, Mr. C. P. Wells for 
much helpfulness, and Mr N. H. Howes for allowing 
me to use his intact and operated axolotls 

40 West holm, Hanh Kalmu « 

London, N.W.ll 
Dec 17. 


Points from Foregoing Letters 


Regenerated cellulose sheet is shown by D. U. 
Drummond to be birefrmgent m a way whioh might 
reasonably be expected from extrapolation of 
Spence’s results for sheets mode from cellulose 
esters. The relative unimportance of side-chain 
orientation in cellulose itself results in a generally 
greater birefringence and a ohange in the ‘slow ray 
direction’ as compared with the ester films. Numerical 
results for regenerated cellulose sheets are given. 

A. Schatlamach finds that the heat conductivity of 
commercial rubber at the temperature of liquid air is 
about one fortieth of that at room temperature. 

S. E Williams has examined the absorption of the 
hydrogen line at 1215*7 A. in nitrogen, water vapour, 
oxygen and air. Nitrogen is transparent and water 
vapour absorbs very strongly. Oxygen and air 
absorb much more strongly than has previously been 
believed. No absorption appears to occur until the 
partial pressure of oxygen is about 0*04 mm., and 
the absorption coefficient varies in the lower part of 
the absorption range. If the emission of 1215*7 is 
sponsible for short-wave fadeouts, the radiation will 
penetrate to about 80 kra, before it is absorbed in 
producing ionization. 

Making the assumption that the field responsible 
for the interaction between elementary nuolear 
particles is a two-particle field, so that a mesotron is 
always emitted or absorbed in conjunction with a 
neutrino or antineutrino, P. L. Kapur states that it 
m possible to derive the forces between the particles 
and to explain the phenomenon of p-disintegration. 

That the three theories (1) the universe expands, 
(«) o decreases, (S) atomic frequencies speed up, are 
tt jl equivalent and must not be looked upon as 
alternative explanations is stressed by K. R, Popper 


The systems of measurements underlying these 
theories are oompared and an observational approach 
to Milne’s ‘dynamical’ time is mentioned. It is asked 
whether in (2) and (3), luminosities do not decrease 
with time (measured in frequencies) instead of 
distance. 

Now that it is admitted that Sinanthropus is but 
a variant of the Pithecanthropus type, W. E. Le Oros 
Clark suggests that the generic term Sinanthropus 
should be discarded. The Peking fossils should be 
referred to the species Pithecanthropu# erectus, or at 
the most they might be oonoeded a specific distinction 
with the name Pithecanthropus pekmerurie . The 
argument that the femora asonbed to Pithecanthropus 
of Java do not really belong to this genus has no 
logioal basis. 

F. A. Squiro states that, owing to geological 
peculiarities, the soils of the Virgin Islands are com¬ 
posed largely of flags. This makes stone terracing a 
practical, inexpensive proposition 

B. Swedm and H. TheoreU have extracted and 
investigated the ferment recently described as new 
and oalled dioximaleic acid oxidase by Banga and 
Szent-OyOrgyi. From their observations, Swedm and 
Theorell conclude that this ferment is a hcemin protein 
and that it can act in a different manner with different 
substrates. They finally conclude that thero is not 
sufficient reason for the assumption that the 
dioximaleic acid oxidase and the peroxidase are 
different ferments. 

H. Kalmus describes experiments on the physiology 
of diurnal rhythms in axolotl larvae and Drosophila, 
dealing with the relation between externally and 
internally determined rhythms, the action of light, 
temperature and endocrine factors. 
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RESEARCH ITEMS 


Australian Shell Ornaments 

A detailed study of shell ornaments in use by 
the aborigines over wide areas in Australia has been 
made by C. I\ Mountford and Alison Harvey, 
ethnologists of the South Australian Museum (Records 
S. Austral. Mus., 6, 2, 1939) These shell ornaments 
fall into two divisions, one made from the baler shell 
(Mela diadema) and the second from the shell of the 
pearl oyster (Mehagrina maxima) and the smaller 
pearl shell (Meleagrina margaruifera). The pearl 
shell ornaments are found almost exclusively m 
western Australia, while with a few exceptions the 
baler shell ornament is limited to Queensland, 
Western Central Australia and north-eastern South 
Australia. The pearl shell ornaments are used for 
decoration and as objects of oeremomal importance. 
For the former purpose they are suspended from a 
belt back and front, while both men and women wear 
several down the back suspended from a necklace 
of human hair. In Central Australia the ohief aspect 
of their magical purpose is their potence in charms 
for women and thou* healing properties. Various 
myths are woven round the pearl shell, and a par¬ 
ticular chant is sung when the designs, which appear 
on them, are being engraved The ornaments are 
oval in shape and vary from two to eight inches in 
length. The baler shell ornaments vary in use 
according to locality; but they may be used as 
ornaments or for ceremonial purposes. In, west- 
oentral Queensland, for example, they are used for 
personal adornment or as a deooration on the haft of a 
spear-thrower. Among the Dieri, however, the shell 
ornament had great magical value and was closely 
connected with the circumcision ceremony, in whioh 
it was worn by the initiate as a chest ornament. The 
Dieri were also the only tribe using the shell for evil 
magic. In appearance the ornament was an ovate 
piece of white shell from two and a half inches to 
five inches long. Designs were engraved on the con¬ 
cave face and red oohre rubbed in. These shell 
ornaments were intended for male use only, but m 
certain oiroumstanoes, more or less ceremonial, 
women were allowed to handle or use them 

Scaphocephaly among Australian Aborigines 

In an examination of 2,000 skulls of Australian 
aborigines, Frank J. Fenner, honorary cramologist 
of the South Australian Museum, has found five oases 
of scaphocephaly (Records 8. Austral. Mub 6, 2; 
1939). Two forms of soaphooephaly are recognized, 
of whioh one is descriptive of the form of skull 
characteristic of the Eskimo, and found among the 
Australian aborigines, and the second is pathological 
—a premature, probably festal, synostosis of tlie 
sagittal suture present in a very long narrow type of 
skull; this is a rare condition occurring in many races, 
European, Egyptian, Negroes, etc. The specimens 
here described belong to the second class. Premature 
closure may, of course, occur without any trace of 
soaphooephaly. Of the skulls examined three were 
adult (male) and two juvenile, 4-5 years and 6 
years. Detailed observations and comparisons with 
such normal material as was available were made. In 
the result tliese observations would go to support 
the conclusion of Hamy that soaphooephaly is the 
result of the synostosis of the two parietal bones. 


that this synostosis is the result of a pathological 
process, probably inflammatory, and that the de¬ 
formation occurs only when the fusion begins during 
intrauterine life at a time close to the commencement 
of the ossification of the cranial vault. In two of the 
skulls and m one described in 1867, fine vascular 
pores covering the surface of the bone gave evidence 
of a pathological condition. Three of the skulls 
examined showed a synostosis of the squamous 
suture, but of l,2l)0 normal aboriginal skulls, three 
only showed fusion of the squamous suture—all aged 
individuals. Probably this condition is here related 
to the sagittal synostosis and an outcome of the 
same underlying pathological cause. 

Doubling the Chromosomes of Nicotians 

H, E. Warmke and A. F. Blakeslee (J. Hered 
30, 419-432 ; 1939) have successfully induced the 
doubling of chromosome numbers in N. Sanderas, 
N. Tabaccurn x glutinosa , and N. glutonosa x N 
sylvestns, by treating with colchicine. Treatment of 
seed gave as high as 100 per cent tetraploids of 
N. Sanderce A new method of application by using 
an emulsion spray, consisting of stearic acid, morph¬ 
oline and lanolin, has been found more efficacious 
than the water spray. It is noteworthy that mixtures 
of fertile and sterile flowers on one plant were not 
obtained from seed treatment, but the whole plant 
was either diploid or tetraploid in behaviour. On 
the other hand, stomatal size in these plants was not 
always correlated with fertility. This indicates, that 
some of the plants may have been periolinal ohim»ras. 

The Chrysanthemum Midge 

A minute, rod, two-winged fly which produces 
small conical galls upon the leaves and stems of 
chrysanthemums has been recognized as a serious 
pest in the United States, and has appeared twice in 
Great Britain during the last decade. The present 
attack is, fortunately, somewhat limited, but Dr, 
H. F. Barnes has published a timely description of 
his studies of the insect ( J . Roy, Hort. Soc 94, Ft. 2 ; 
Nov. 1939). The midge, which has usually been 
recorded as Diarthronomyia hypogcea, infests com¬ 
mercial late-flowering chrysanthemums, but will not 
apparently spread to the earlier summer kinds, 
nor to common, closely related weeds. Five genera¬ 
tions appear every year in cool greenhouses, but m 
heated structures there are eight, The length of time 
spent in each stage of the life-history appears to 
depend direotly upon temperature, being generally 
shortened by summer heat. Severely infected plants 
do not flower. Consistent spraying or fumigation 
with nicotine provides a complete, though very ex¬ 
pensive, control. The most effective prevention, how¬ 
ever, is the outting of infected shoots to ground-level, 
for the stool cuttings whioh emerge later from suoh 
plants are found to be free from the insects. 

Larvae of British Coleoptera 

In the Entomologists' Monthly Magazine of Novem¬ 
ber and December, Dr. F. van Emden, of the 
Imperial Institute of Entomology, contributes the 
first of a series of articles on the lama of British 
Coleoptera (beetles). The object of these contribu¬ 
tions is to provide keys to enable the larva* of the 
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British members of the order to be recognized os 
reliably as possible, and the first of these articles 
deals with the family (’erarnbyoida;. The material 
upon which the account w based consists primarily 
of that available in the collections of the British 
Museum (Natural History) Important additions, 
however, were based upon the specimens obtained 
on loan from the Zoological Museum, Copenhagen, 
All the thirty-six genera of British Ceram bye ida* are 
included in these keys Seven of the genera, however, 
have their characters taken from literature, since no 
larval material woe available. While it will obviously 
be a lengthy business m dealing with the larva* of 
even the chief families of British Coleoptera, the 
present account is a good beginning, and we hope to 
see many other groups similarly treated bv Dr van 
Kmden 

Control of the Bean Rust Fungus 

A rust disease of the bean is wide!> distributed 
in Lower anil Middle Egypt, and its control has 
formed the subject of a study by Dr A. F El-Holttly 
[Mm. Agric Bgypt, Tech, and Sci Seri. Bull, 23(i, 
Govt. Press, Rul&q, Cairo, P.T, 4, 1939) Spraying 
with Bordeaux mixture of half per cent strength was 
found most effective, and yielded the significant net 
profit of from one to four Egyptian poiuuis por 
feddan. Chocolate spot, caused by Botrytm fahee, 
was also controlled by the same treatment Sulphur 
fungicides were tried, but were not found reliable* 
against these partieulai parasites, and the Bordeaux 
treatment possessed the further advantage that no 
physiological chock was administered to the foliage 

Vertical Air Currents 

Scientific Note No HI (7) of the India Meteoro 
logical Department, by K. P Kanmkrmhnan, deals 
with vertical currents m the first few kilometres over 
Poona and their possible effect on the measures of 
upper winds made by pilot ballooiiH assumed to rise 
at a known constant rato Tbe vertical currents were 
deduced from the height time curves found for 
balloons by the tail method, which involves measure¬ 
ments of the angle subtended by a tail assumed to 
hong vertically beneath the balloon, with the aid of 
a special graticule m the pilot balloon theodolite 
The method is probably accurate enough for the 
purpose of revealing vert ical currents of the strength 
of those often observed at Poona in the hot season. 
A mom serious source of error in computing the 
vertical currents arose from the assumption that the 
differences between the observed rate of ascent (F) 
and the rates given by the standard formula V - 

L 1 / 1 

-f W fi" w ^ erfJ 7 ^ a constant for a particular 

size of balloon, L is free*- lift and W is weight of 
balloon, are measures of the vertical currents 
Actually, the rate of ascent of a balloon is affected 
by its shape, which is never truly spherical, and, to 
judge from the performance of the 100-gm. Dewey 
and Aimy balloon, by other factors not yet under¬ 
stood, for with this balloon, ho far as observat ions 
have been made at the Meteorological Office, the 

£ 

rate of ascent vanes roughly * Aru * not 

as the square root of that quantity, as is implied by 
the standard formula. Such sources of error probably 
do not invalidate two of the conclusions reached by 
Ramnkrishnan; first; that the rate of ascent of a 
balloon for a given lift and weight in far more variable 


in the afternoon than ui the morning at Poona, and 
that this ik due to the greater magnitude of the 
vertical currants in the afternoon, and secondly that 
a method of obtaining upper winds that involves the 
assumption of a constant rate of ascent of the balloon 
jh thoroughly unreliable m a tropical climate like 
that of India. The values of vertical velocity found 
were mostly between 3 km. and 5 km./hour m the 
afternoon, mid occasionally reached 10 km /hour. 

Geography of Egypt 

A volume entitled “Contributions to the Geo¬ 
graphy of Egypt”, written by J. Ball (Cairo * Govern¬ 
ment Press 10s 6 d ), may be regarded aw a compre¬ 
hensive study of most aspects of the Nile and contains 
a great deal of new matter as well as facts that 
are scattered m various publications- Apart from 
the treatment of the physical aspects of the Nile 
basin and water, the Faiyum depression is the subject 
of a lengthy study Much has already been written 
on this lake Dr Ball points out that the absence of 
Pliocene deposits proves that the depression cannot 
have been m existence m those times The numerous 
lacustrine deposits of later ages show that a lake of 
varying height must have existed from early Pleisto¬ 
cene times to the present day, and since there can 
have been no erosional deepening of the depression 
while the lowest part was below the surface-level ol 
the lake, its excavation must have been entirely 
accomplished between the end of the Pliooene and 
tho beginning of the Pleistocene- But the Nile then 
flowed at much higher levels than to-day, so that its 
lateral stream could not liave effected erosive action 
at such low levels Thus, argues Dr Ball, t he Faiyum 
was hollowed out independently of tho action of the 
Nile • some other agency must have been at work. 
He concludes that the depression is due to wind 
erosion in early Ploistoeen© times, and this theory is 
supported by what is known of the origin of other 
depressions in the Libyan plateau such as the oases 
of Kharga, Dakhln and Qattara 

Drainage of Southern Ireland 

Thk peculiar trelhsed pattern of tbe river system 
of southern Ireland has attracted considerable atten¬ 
tion since dukes postulated a superimposed origin 
from an olovated initial surface. Hull modified this 
hypothesis by invoking fault lines as controlling the 
right-angled deflections of tho rivers. Austin Miller 
has re-examined tho whole problem in a paper entitled 
“River Development in Southern Ireland” (Proc Roy 
In#h Acad. t 45, Section B, No 14), One of the most 
difficult features to explain is the failure of the 
subsequent at the expense of the consequent rivers 
in the completion of the pattern which might be 
expected to have led to the outflow of the Rlaokwater 
to Dungarvan liay and the Lee to Youghal Bay. 
Conditions appear to favour this completion, for 
there has been rejuvenation since the present mouths 
were acquired that would provide the subsequent h 
entermg these two bays with the increase in gradient 
necessary for headward encroachment. Mr. Miller 
suggests tliat the explanation lies in the acquisition 
by the present estuaries of a volume of discharge, by 
a long process of captures, so much greater than 
that of their competitors that they have been able to 
excavate sufficiently rapidly through the hard ridges 
tliat attempt to bar their courses and so outrival the 
strike streams in spite of the suffer rock over which 
the latter flow. 
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AIR TRANSPORT, INSECTS AND DISEASE 

By Dr. A. D. Imms, F.R.S. 


M R F. G. SAREL WHITFIELD has recently 
issued a comprehensive article on air trans¬ 
port, insects and disease (Bull Entomol. Res., 30, 
385-442 ; 1039). The diaoovery by Shannon in 1930 
of the presence of AnopheUa gambim , an insect 
native to Africa, in the city of Natal, Brazil, and its 
subsequent spread, directed special attention to the 
carriage of disease-bearing insects by aeroplanes. 
Whether A. gambias was actually transported in a 
surface vessel or in an aircraft will probably never 
be known, but* as the result of its entry and subse¬ 
quent spread, more than 90 por cent of the population 
around Natal were infected with malaria in 1938. 
The indexes of malaria-infected mosquitoes are said 
to be the highest m the history of malaria. The 
introduction of A. gombiai into South America seems 
to have had the disquieting results, just referred 
to, because possibly the native population has very 
little power of resistance to the African strain of the 
disease carried by the mosquito. 

The situation as regards yellow fever is potentially 
far more serious than that concerning malaria. 
Shannon, Whitman and Franca m 1938 made a 
significant contribution to what is known of the 
vectors of yellow fever. They produced positive 
evidence of the mosquitoes Aedes Imicocelcenus and 
Bmnogogua caprtcomi being concerned in the trans¬ 
mission of jungle yellow fever m Brazil. Until this 
discovery, evidence of any mosquito other than Aedes 
agypti being implicated in the transmission of yellow 
fever was furnished solely on the results of laboratory 
experimentation. The aspect of most importance 
with regard to aerial transport, arising out of reoent 
research on yellow fever epidemiology, seems to be 


the disoovery of vast areas in Africa and South 
America where the disease prevails m epidemic or 
endemio form. It is obviously of prime importance 
that aircraft operating within and from Africa and 
South America should be maintained free from all 
insects. Mr. Whjtfield points out that the proposed 
, reserve Empire war route across Afrioa to India and 
Australia will present an urgent problem in this 
connexion, and that it would be unwise to inaugurate 
such a service until the proper control of insects in 
aircraft has been achieved In view also of the 
proved existence of considerable insect populations 
in the upper air, the question of the possibility of 
aircraft collecting insects while in flight arises. The 
ability of insects to survive air transit is another 
problem. Aedes mgypti , for example, has been proved 
to he'able to endure a journey of at least 9,580 miles 
in length and of 6J days duration. 

Dipfcera are overwhelmingly the commonest insects 
found m aircraft. Species of Musca are very frequent 
and also many kinds of mosquitoes. The control of 
insects in aircraft is a difficult subject. As Mr. 
Whitfield remarks, it involves tho co-operation of the 
entomologist, the chemist and the engineer, an 
airline operating company and a commercial aircraft 
manufacturer. Such joint approach bo the problem, 
he holds, iw essential if progress is to be made. No 
adequate and reliable method of control of insects 
in aircraft has yet been devised : tho problem of 
controlling insect invaders of aerodromes needs also 
the fullest attention Little will be gamed, the author 
adds, from further research upon insects found in 
aircraft—the real problem being the effective means 
for their destruction. 


THE ROTHAMSTED EXPERIMENTAL STATION 

By E. J. Roberts 


T HE annual reports of the Rothamsted Experi¬ 
mental Station are of more than ordinary 
interest to farmers and research workers. The 
amount and variety of the fundamental investiga¬ 
tions carried out in the laboratories, linked with the 
field work not only at the Rothamsted and Woburn 
farms, but also at a number of commercial farms 
scattered over England, give these reports a char* 
acter and importance of their own. The improvements 
in'the technique of field experimentation, evolved at 
the statistical department, have not only given more 
accuracy to tho usual trials, but also have widened the 
scope of investigations by making it possible to detect 
small differences, and to measure, for example, the 
interaction effects of certain manures. 

La the report for 1938*, published recently, an 
account is given of the experiments on wheat, 
including those on the continuous growing of this 

* RoUuinwtod ttxpftrttnentftl Station, Hftfpsoden. Report for IMS* 
(Harpenden * lAwn* Agricultural Tmt.) &«. 


orop, and those on the value of leys, green manures* 
and fallows for preceding the wheat orop. The experi¬ 
ment on the continuous growing of wheat has now 
been in progress for nearly a hundred years* end it 
is interesting to note that the land has not become 
what might be termed ‘wheat-sick’ ; the main 
difficulty has been in the suppression of weeds rather 
than in the actual growth of wheat. This condusior 
is important at the present time, Why, it is aakeu, 
when these experiments prove dearly that wheat can 
be grown continuously on the same land, should 
difficulties arise when the crop is grown for a few 
years m succession on certain mechanised farms f 
An explanation is offered to the effect that the nature 
of the soil is responsible* Wheat is a heavy dand 
orop, and, on the heavy Broadbalk soil, the crop 
remains healthy; dise a s e s and pasts are present* 
but they do little damage. The lighter softs, however; 
especially the light chalky softs ort Which many 
mechanised farms ore situated* are mxm Stahl* to 
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contain diseases such as take-aH, lodging diseases 
and others, and the crop suffers more heavily. 

The effects of temporary leys, green manures, and 
fallows m preparation for wheat are also under 
investigation, and the field trials are combined with 
work in the chemistry department to follow seasonal 
changes in nitrates, ammonia, and readily decom¬ 
posed crop residues in the soil; an attempt is made 
to trace the form in which available nitrogen is 
carried over from one year to another. 

Sugar beet is the subject of extensive investigations 
carried out on a variety of soils, in conjunction with 
the sugar factories ; the extent of these experiments 
may be judged from the fact that, in 1938, there were 
38 experiments, with 1,360 plots. These experiments 
are mainly concerned with manurial responses in the 
various soil groups. The year 1936 was disappointing 
as regards this crop, the yield, expressed in terms 
of sugar, having been 12*5 cwt. per acre less than the 
average of the previous four years. 


Other long-term experiments reoorded are those on 
organic manuring by means of green crops, town 
refuse and straw. The question of organic manuring, 
and of the use of town refuse in particular, is of more 
than ordinary interest to-day. It is interesting to 
note that a prepared town refuse gave encouraging 
results in a comparison with sulphate of ammonia, 
dung and rape dust. The refuse gave rather higher 
yields than farmyard manure providing equal nitrogen 
in three out of four comparisons, and did almost as well 

Other sections of the report also contain nmoh^of 
interest, for example, those on the farm, and the 
report on fungus diseases at Rothamsted and at 
Woburn. Details are given of the experiments at 
outside centres. It is interesting to observe that in 
such experiments, which are designed at the Station, 
the degree of precision oomparea favourably with that 
in the experiments carried out at Rothamsted and 
Woburn. 


ELECTRICITY SUPPLY IN AUSTRALIA AND 
NEW ZEALAND 


T HE rapid expansion in the practical applications 
of electricity in parts of Australia and New 
Zealand and the new problems to which it gives rise 
is well illustrated in the Electrical Time* of November 
23. In England we consider a ‘County Council* as a 
body which Has definite connexions with general 
public services as, for example, health, education, 
highways and the like. This is not the case at Sydney, 
New South Wales, where the ‘Sydney County Council’ 
was created in 1935, by a special Gas and Electricity 
Act, which enables it to assume ownership and 
control of the electricity department which up to 
that time had been in the hands of the City Municipal 
Council. This County Council has only five members, 
two of them elected by the City Municipal Council and 
the remaining three being shared by the municipal 
oouaolls of thirty-two other townships. For election 
as a councillor, the candidate must be qualified by 
being eligible for aldermanship in one of these consti¬ 
tuencies. This arrangement has points of similarity 
With that of our own Joint Electricity Authorities 
(JJE.A.). The Sydney County Council supplies elec- 
trinity directly to the public in tine city, thirty-two 
suburbs and for street lighting in the city. In addition 
it gives a hulk supply to fourteen other municipal 
authorities who, do their own distribution, and to a 
company which distributes to two other municipal 
greas. The area throughout which a direct supply is 
given is about 150 sq. miles and its population is about 
The ‘bulk* areas are about 750 square mites 
mA have about 150,000 inhabitants* Altogether the 
<3eta|ty Council supplies electricity over an area of 
appr ox im ate ly 900 *q. miles and having more than a 
udSkasi inhabitants. 

Tfep Coteriy Council co-operates with the railway 
department, whioh hos a supply station of its own so 
as 4a.vtoto# Iks output and so cheapen the coat, 
^jmmkSMge between them is adjusted 
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and the home, secondly to sell electrical apparatus 
and thirdly to deal with contracts for large supplies 
of energy. The sale of apparatus, ranges, water¬ 
heating systems and wash-boilers is arranged for 
cash or on hire purchase. Instantaneous heaters are 
sold for cash only. The installation work is also sold 
by the Council. Two forms of merchandizing are 
employed. In one the Council buys the equipment 
and sell* it to the consumer. In the other the Council 
sells the apparatus for the supplier on a commission 
basis. The basis of the Council’s service policy is 
“make friends with the consumers. Tim is effected 
by the advisory service, which not only develops the 
use of electricity but keeps the consumers satisfied* 1 . 

Reports from the New Zealand municipalities, 
which largely utilize hydro-electric power, show that 
there is considerable anxiety in both North and 
South Islands as to how to meet the coming winter 
loads. Deputations have approached the Govern¬ 
ment and pointed out the limitations of the hydro¬ 
electric power available and the urgent need of steam- 
driven plant to cope with the expected peak load of 
1941. The general manager of Christchurch Elec¬ 
tricity Department ends his report with these words*: 
“The city of Christchurch is now so completely 
dependent upon electricity supply in its public 
services, which include sewerage and water pumping, 
that the electricity supply intimately concerns 
hygiene and health as well as the general public life 1 *. 
It looks as if in a few years* time these words would 
apply to many cities spread over the whole world. 

The electrical engineer of Dunedin says that they 
cannot always count on getting the same ample 
supply of water-power every year. In severs frosts 
m winter time very little water-power may be 
available* The great demand for instantaneous water 
heaters few baths shifts the maximum load from the 
afternoon to the early morning. This makes it 
difficult to devise an equitable multi-tariff meter 
system Which will charge the consumer most at 
tunes when the load is a maximum at tbs supply 
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PALEOLITHIC MAN IN THE NORTH MIDLANDS 


N OW that the text of Mr, A, Leslie Armstrong’s 
Wilde Memorial Lecture is available in full 
{Mem. md Proc . Manchester Lit. and Phil. 8oc. 
1938-39, 83, 1930. Separate, pp 30, with plates. 
Price Is.), the results of the investigations summarized 
m that lecture call for more extended notice than 
was possible at the time of its delivery on March 14 
last (see Natfbe, 143, 512 : 1939). As Mr. Armstrong 
pointed out, the North Midland area, that is, the Trent 
basin north of Leicester, has yielded evidenoe which 
now makes it possible to demonstrate on a strati¬ 
graphic showing the presence of man here during 
Cvery Stage of tho paleolithic period more completely 
than for any other part of England 

An important consideration, which Mr. Armstrong 
emphasized in the opening of his lecture, was the 
constant oscillation in climatic and environmental 
conditions during the Ice Age, while at the same 
time he dwelt on the distinction worked out m detail 
by the Abb6 Breuil between the core culture peoples 
associated with inter-glacial periods and the flake 
culture races associated with glacial periods. The 
changing environment not. only brought about racial 
movement, but also necessitated cultural development 
and the elaboration of new types of implements, 
although with the setting in of less favourable con¬ 
ditions once more old and traditional types at times 
were revived. 

Mr. Armstrong h evidence was drawn in part from 
recent explorations of the Trent Valley gravels, still 
in progress, in part from his now well-known investiga¬ 
tions in Yorkshire and Derbyshire caves and on 
certain sites in Lincolnshire 

Lower Palaeolithic Age 

The first record of Lower Palaeolithic implements 
in the Trent Valley was made in 1928 in a gravel pit 
at Burton. Further investigation by Mr. Armstrong 
and others has now shown that all the recognized 
forms of both the cor© and the flake industries from 
Pre-Ohellean to Mousterian occur here. These finds 
come from three horizons of gravel, comprising two 
old river-terraces and n high-level glacial gravel. 
Tho main interest of the investigation, therefore, lies 
not merely in the occurrence of this range of types 
here, but also in the correlations which it has made 
it possible to attempt. 

Recent investigation has also determined that the 
gravels, though they have been described as * 4 01d 
Valley Gravels’*, are actually of sub-glacial origin. 
Tlie low terrace comprises the infilling of an ancient 
valley of which the floor lies far beneath the bed of 
the Trent and through whioh that river has cut its 
channel. The most important deposits of the series 
are the high-level gravels, which mantle extensive 
areas on both sides of the valley. In the deposits 
three zones are distinguished, of whioh A, the oldest, 
in certain of the Hilton sections, rests upon bed-rock, 
the Keuper marl, while in others it thins out until 
B rests on that rook. In other section^ B and 0 zones, 
separated by a bond of sand in gravel particles, alone 
are present. 

As regards aroh&ologtaal content, artefacts found 
in Zone A in sift* flail into two well-defined groups* 
of which the first, consisting of pre-Ohellean, Cbelfoan 


and a Levallois flake are patinated a deep chocolate- 
brown, heavily rolled and evidently derived from an 
earlier deposit; while the second is patinated bluish* 
white and appears to be contemporary with the 
gravel. In the latter group were a typical Aoheulean 
hand-axe, as well as a late Clactonian (or Tayaoian) 
flake and two slightly rolled Levalloisian flake tools. 
The contents of Zone B, though less numerous, are 
the same as in A, but differ materially in condition. 
All are heavily rolled, but some levallois and Clacton 
types are only slightly abraded. The patmation suggests 
that the abraded artefacts are derived from Zone A, 

Zone C exhibits extreme contortion, suggesting 
lateral pressure, or collapse under the influence of 
melting snow and ice. It has not yielded any 
Aoheulean types, but two heavily rolled Clactonian 
and a Levalloisian flake, both only slightly abraded 
and, therefore, possibly contemporary with the 
gravels, have been found. The latter are important 
for correlation purposes. 

For these conditions certain tentative interpreta¬ 
tions are put forward by Mr. Armstrong. In the 
first place, he suggests tliat the oo-existenoe here of 
core and flake may lie due to the fact that they are 
not, as concluded by the Abb£ Breuil, two distinctive 
cultures, but two techniques ; and in that event, 
while the flake industry was indeed almost ex¬ 
clusively employed by the ancestral Mousterian race, 
Aoheulean and later peoples may liave employed 
Clactonian and Levalloisian techniques where neces¬ 
sary or expedient. 8e<¥>ndly, that Zone A represents 
a deposit laid down at the end of the great Aoheulean 
inter-glacial—possibly a remnant of the little Eastern 
glaciation equated with Wiirm—which has been 
ploughed away and incorporated in Zone B. Thirdly, 
that Zones A and B respectively correspond with the 
two glacial phases separated by an interglacial phase, 
associated with a Mousterian (Late Clactonian or 
Tayaoian or Micocquean in its earlier phase) observed 
in the Pin Hole section, Creeswell Crags. Fourthly, 
Zone C may be either a melt-out of Zone B, or a 
local re-advanoe of the ice after the B stage, or the 
final glaciation (Hessle) of the northern region. 

Middle Palaeolithic Age 

In dealing with the Middle Palaeolithic Age, Mr. 
Armstrong’s evidence is chosen entirely from the 
cave explorations on which he has been engaged with 
the assistance of a Research Committee of the British 
Association for more than thirteen years. The Pin Hole 
Cave, Cressweil, has given a type cave section for 
Britain with occupation ranging from Mousterian I 
to the developed Aurignaoian of the Upper Paleo¬ 
lithic which is preserved as an ‘ancient monument". 
The deposits consist of two beds of cave earth, of 
which the lower and earlier extends from Early 
Mousterian to the proto-Solutrean which with 
Aurignaoian appears in the base of the upper bed. 

As already mentioned, the lower deposit aflaide 
evidence of two glacial phases with a warm inter* 
glacial. If indeed these levels are correctly ccmnaiated 
with the little Eastern bud that with 

Wfirm, this interglacial affords evidence of a Ifor^h 
Midland re t reat of the foe it* rotation to the little 
Eastern which has not previously bew reoowfodL 
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Upper Paljbouthic Age 
The highly significant evidence for the Upper 
Palroolithio periods drown in part from cave deposits, 
in part from north Lincolnshire open sites, must here 
be dismissed in brief. Among the more interesting 
conclusions to which excavation has led, is the 
confirmation of the absence of any gap in continuity 


between Upper Paleolithic and Mesolithic, and at 
the close of the Aungnaoian period the remarkable 
local variability in type of the elements of the culture. 
Two finds which must not be passed over are a frag¬ 
ment of mother-of-pearl skilfully shaped, possibly 
part of an amulet, and a cowrie shell. Cyprm monekt, 
from the Pin Hole Gave. 


HEARING TESTS 


I N the December number of the Bell Laboratories 
Record , Mr. H. C. Montgomery, of the Acoustical 
.Research Department of the Bell Laboratories, dis¬ 
cusses results obtained by subjecting many of the 
visitors at the World’s Fairs to tests of the quality 
of their hearing. The records obtained enabled him 
to get nearly three-quarters of a million of records 
carried out m the same way. 

The Bell system deals in hearing, and to get 
the best service it is important that it have available 
trustworthy data on the hearing characteristics of 
the American people. The tests are given in sound- 
proof rooms arranged to seat seven visitors, each 
partially screened from the others. Both the tests 
and the instructions are given through telephone 
receivers ; the visitor holds the receiver to lus ear 
with one hand whilst he marks the results on a card 
with the other. Two types of tests are given, with 
separate booths for each. In one the visitor hears 
spoken words, which are two numbers, such as “eight- 
six 41 . The numbers heard are written on the card, 
and each successive pair is at a lower volume. Twelve 
pairs of numerals are spoken at successively lower 
volumes ; and then the test is repeated with a differ¬ 
ent series. In the other typo of test, the two numbers 
are replaced by pure musical tones, each tone being 
sounded from one to three tunes, and the listeners 
write down the number of times they hear the tone. 
Five tests, each consisting of nine sets of tones at 
successively lower volumes, are given. The first is a 
moderately low pitch, 440 cycles per second, which 
corresponds to A above middle 0 on the piano. 
Each following test is one octave liigher in pitch 
and thus the hearing is tested at 440, 880, 1,760, 
3,520 and 7,040 cycles. 

At the San Francisco Exposition were three booths, 
one arranged for word tests, one for tone tests, and 
one that could be used for either. At New York 
eight booths were provided for each type of test. 
Only the tone tests were recorded. The word tests 
give only a check on one’s ability to understand 
spoken words, while the tone test, by providing data 
at five frequencies over the most important part of 
the aural range, is more suitable for study and 
analysis. Before a record is made on the test card 
the attendant puts a mark on it to indicate whether 
the visitor is male or female, coloured or white, and 
to which of the five age groups the person belongs, 
the age groups extending in five groups between 
10 am fiO. The cards are then run through a 
Boooidak maehine which analyses the curves marked 
yn them. The oards are then run through tabulating 
; «U 230 The 

rf this Survey indicate a definite falling in 
Hearingaouity with age. This k fat harmony with 


previous data, which indicate a definite falling off in 
hearing acuity with age, particularly noticeable at 
the higher frequencies. A rather remarkable fact is 
that at tlic low frequencies the falling off with age 
w less for men than for women, while at the higher 
frequencies it 18 less for women than for men. In the 
lowest, age group the difference between men and 
women is small, but even here the advantage is 
slightly with the men at low frequencies and with the 
women at high frequencies. In the age group 50- 50 
years the difference becomes muoh more pronounced. 

The curves show that for young ears and low fre¬ 
quencies, the tests are grouped fairly closely around 
the average. For older persons or higher frequencies, 
the distribution spreads and the number with average 
hearing becomes small; most differ from the average 
in both directions and in varying degrees. The inter¬ 
pretation of the losses at various frequencies needs 
a specialist, since t he evaluation of tlie effect on one’s 
ability to hear in any particular band of frequencies 
is a function of many factors It has been found 
that one’s ability to understand speech can be deter¬ 
mined from the average of his hearing losses at 440, 
880 and 1,760 cycles per second as compared with 
good young ears. If this average is 25 db. (decibels), 
there may be some difficulty m hearing in auditoriums 
and churches, while if it, is 45 db. there may be 
difficulty in hearing in direct conversation. Only if 
the hearing loss is as much as 65 db. will there 
ordinarily be muoh difficulty in bearing over the 
telephone. 

By use of these figures, the tests indicate that 
about one out of twenty-five persons have difficulty 
in hearing in auditoriums ; one in 125 will have some 
difficulty in direct conversation ; and one in 400 over 
the telephone, Two out of five men between 50 and 
50 will have a loss of at least 25 db. at 3,520 cycles, 
while only one in five women will have as great a loss 
at this frequency. It was found also that about one 
in 25 of the group from 10 to 19 had a loss of at 
least 26 db. at 7,040 cycles. This figure is important, 
because it has been found that young people with a 
hearing loss of this amount will often be found to 
become progressively worse m later years, but if 
remedial measures are taken immediately, impair- 

f snfc may be largely checked. No significant differ¬ 
ed was found net.ween the visitors to the Fairs 
who were resident in New York and those resident in 
San Francisco. The time of day at which each teat 
was token was marked on the card and permits a 
comparison of the results for different periods of the 
day. No consistent difference was found between 
early morning and lath afternoon. There is thus no 
indication of any effect being produced m the hearing 
by fatigue- 
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SEVENTY YEARS AGO 

Nature, vol i, January 13, 1870 

Government Aid to Science 

Alfred Russel Wallace, in a letter to the 
Editor, write* : "‘The public mind seems now to be 
going mad on the subject of education ; the Govern¬ 
ment is obliged to give way to the clamour, and 
men of soienoe seem i no lined to seize the opportunity 
to get, if possible, some share of the public money. .. . 

“Now, sir, I protest most earnestly against the 
application of public money to any of the above 
specified purposes, as radically vicious in principle, 
and as being in the present state of society a positive 
wrong. ... I uphold national education, but I 
object absolutely to all sectional or class education ; 

. , . The broad principle I go upon is this,—that the 
State has no moral right to apply funds raised by the 
taxation of all its members to any purpose which is 
not directly available for the benefit of all. . . . If 
we follow this principle, national education is not 
forbidden, whether given in schools supported by the 
State, or in museums, or galleries, or gardens, fairly 
distributed over the whole kingdom, and so regulated 
as to be equally available for the instruction and 
amusement of all classes of the community. But here 
a line must be drawn. The schools, the museums, the' 
galleries, the gardens, must all alike be popular (that 
is, adapted for and capable of being fully used and 
enjoyed by the people at large), and must be deve¬ 
loped by means of public money to such an extent 
only as is needful for the highest attainable popular 
instruction and benefit. All beyond this should be 
left to private munificence, to societies, or to the 
classes benefited, to supply,” 

A New Thames Subway 

The importance of geological data on the extent 
of the London Clay was emphasized in an article by 
♦T. Prestwioh, F.R.S., on the second Thames subway. 
“The first to apply this knowledge was Mr. P. H. 
Barlow, C.E., F.R.8., who fixed upon a spot inter¬ 
mediate between London Bridge and Limebouse 
(where the thickness of London Clay must be about 
80 ft,). and at a sufficient distance below London 
Bridge to render an underground passage of the 
Thames a work of great public utility. . . , The 
tunnel is 7 feet in diameter, and is formed by oast- 
iron tubmg in lengtlis of 1 j feet eaoh, each ring 
being composed of thin segments with a key pieoe. 
An iron shield, devised by Mr. Barlow, was pushed 
on in advance of the work. . . . The passage under 
the river will be made in an omnibus, by means, 
probably, of a stationary engine ; and lifts on either 
side will take the passengers up and down [the 
shafts].” The tunnel, 1320 feet long, was begun on 
April 26, and finished on October 8, I860, without 
a single fatal or even serious accident to any Of the 
men employed. It is no longer in use. 

On the Periodicities of the Solar Spots 

“Messrs. De la Rue, Stewart, and Loewy have for 
some time past been engaged in investigations [at 
Kew Observatory], which ... go to show that 
there is an intimate and, as yet, unexplained con* 
nection between the configuration of the planets and 
the position and number of the spots on the sun. 
This result, which at once seems to land us in a 
sort of modem astrology . . ♦ is * * * questioned 


by many European astronomer* ”, Accordingly, a 
digest is given of independent investigations carried 
out by Dr. Kirkwood and published in the Froosatinp* 
of the American PhttotopMoal Society, Among ms 
conclusions were that the theory “has been placed 
beyond reasonable doubt”, and the “11-year cycle 
of spot variation is mainly dependent on the influence 
of Meroury”, 


The oxy-hydrogen light is now largely used in 
Paris for illuminated advertisements and theatrical 
purposes. Carts with metal reservoirs containing the 
compressed oxygen for the supply of customers may 
be seen in the streets. At the Gaiety Theatre, which 
is one of the largest consumers, cylinders of magnesia 
or ziroonia take the plaoe of the lime cylinders 
ordinarily used for this light. 


pRot. Helmholtz, of Heidelberg, has been elected 
a corresponding member of the Physical Section of 
the Parts Academy of Sciences. 


APPOINTMENTS VACANT 

Application* are invited for the following appof'tmeote on or 
before the dates mentioned; 

Usivsftsrrr Assistant in Botany—T he Secretary, The Univer¬ 
sity, Aberdeen (January SO). 

Univixsity Gruhtatb as Tsaosh or Exeunt for Britteh- 
Peruvian Guttural Association, Lima—The British Council, 9 Hanover 
Street, W.t (quoting ‘Lima') (January 24). 

Ls otosl»k rs OK£>oau*lcr In the University of Gape Town—-The 
Secretary, Oftoo of the High Commissioner for the Union of South 
Africa, South Africa House, Trafalgar Square, W.OX (February t). * 

Laottmxa in Mbohanioal Enginbjbmng in the Wttwatertrand 
Technical College, Johannesburg—Flunk Bow and Go., 9 Fenebtttsh 
Avenue, B.CA 
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DIRECTION AND UTILIZATION OF RESEARCH 


TT ie not always realized that, when research in 
^ the laboratory has succeeded in producing a 
new article or product for manufacture, it is 
probable that a considerable amount of capital 
has to be spent—not only on plant, but also on 
overcoming engineering and chemical difficulties, 
and often in creating a demand for the product 
—before any return can be obtained. Under 
modem condition® one individual can rarely take 
all the steps required for the development of a 
new product—the research work, the design and 
running of the small-scale plant, the market in¬ 
vestigations, the design of the full-scale plant, the 
building of the factory, the running of it, the 
management of labour, the control of output to 
meet the demand, the creation of demand, the 
actual selling and the finding of the capital to 
erect the plant and for trading. Most of these 
steps require specialists, and it could scarcely be 
expected that one man should have the knowledge 
to do them all well; if he had, it would be difficult 
for him to decide to which he should give his chief 
attention as the development proceeded, 

Let us consider where and how research comes 
into the scheme of things. In the beginning, it is 
not u§Uf My obvious that a research reaching a sue- 
oWSi^ conclusion is one suitable for development. 

Although a successful development may after¬ 
wards seem to have been very obvious, it was 
probably not so obvious at the tame. There are 
always doubts as to the potentialities of the 
market, and even perhaps as to the availability 
of the taw materials at a cost which will leave a 
profit. A decision has to be made ; a risk has to 
be taken. Hence the question of flnanoe enters 
into the profaiem, for those responsible for finding 


the oapital have to be persuaded that the risk is 
a reasonable one. This task is an important 
function of the ‘director of research’, and without 
him there are sure to be difficulties, misunderstand¬ 
ings, and perhaps in some oases recriminations. 
It is a matter of experience that the research worker 
who makes the discovery or devises the process is 
rarely the best person to win the necessary con¬ 
fidence of an administrative board. 

It is of first-rate importance, therefore, to con¬ 
sider the qualifications of a successful direotor of 
research. First of all, he must bo himself a scientific 
worker. He must understand the research workers* 
outlook ; he must encourage their enthusiasms. 
On the other hand, he must have a keen apprecia¬ 
tion of developments on which the administrative 
body is prepared to spend money He must know 
as much as he can of all branches of the industry 
from manufacture to sales, or he will never be 
able to understand the outlook of the administra¬ 
tive board. His knowledge of science should 
enable him to have a broad idea of the lines on 
which the industry may be expected to develop, 
and he should oontinu&lly keep the board and 
departmental managers informed of the lines on 
which he expects development to be made. 

Although the direotor of research will not find 
much time for doing research himself, he must not 
allow administration to become his chief interest. 
He must believe in the scientific method of 
approach to a subject; he must be continually 
assisting in summarizing and relating the results 
of in completed researches, and to do this he must 
have been a successful research worker himself. 
He should he a helpful critic of the researches of 
his staff. 
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While it may be conceded that an able director 
of research is needed in a commercial company to 
obtain the confidence of the administrative body 
for the development of scientific discoveries, it is 
not generally appreciated that directors of research 
of Government departments and research associa¬ 
tions have similar tasks There are now a con¬ 
siderable number of directors of research in Great 
Britain, and thcj' have been an essential factor in 
tiie successes which science has achieved in 
industry and in the arts of peace and war. But 
the functions of these men are not generally 
understood by men of science, by Government 
departments, or by politicians, though these 
services are realized by many industrialists. 
Their services to science itself are rarely recog¬ 
nized, although some of them have been elected 
to the fellowship of the Royal Society before 
they became directors of research. It is gener¬ 
ally impossible for the successful director of 
research to devote himself sufficiently to one 
subject, and in consequence this acknowledg¬ 
ment from the world of science rarely comes his 
way. 

At the present time, when ministries and 
Government departments are being subjected to 
frequent scrutiny, it is opportune to recommend to 
them the inclusion of a director of research in their 
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organizations. Some of the ministries have them, 
and probably would not be without them now. 
Others have scientific advisers who give ad T ’oe 
when asked, but this is not what is required. Every 
ministry should have, as an integral part of its per¬ 
sonnel, a director of research, in close touch with att 
its problems, whose principal duty would be to 
advise the ministry when the man of science can be 
helpful. The director of research would not, as a 
rule, attempt to give the scientific advice himself, 
but a small organization under his control would see 
that it was obtained from the best sources available, 
and, as further research would be needed in most 
oases, he would arrange for it to be done. The Min¬ 
istry of Food should oertainly have a director of 
research, and the Ministry of Agriculture too ; he 
would enable these ministries to make fuller use 
of the Agricultural Research Council, and the 
Medical Research Council, as well as other research 
workers. Another department which might well 
have a director of research is the Board of Trade, 
to enable the Board to make use of the potentiali¬ 
ties of the Department of Scientific and Industrial 
Research. Appointments such as these would add 
relatively little to the budgets of the departments 
concerned, but would go a long way towards 
ensuring efficiency in the utilization of the scientific 
resources of Great Britain. 


DESIGN IN NATIONAL LIFE 


The Shape of Things 

An Introduction to Design in Everyday Life. By 
Noel Carrington. Pp. xv + 209. (London : Ivor 
Nicholson and Watson, Ltd., 1039.) ft*, net. 

A SUGGESTIVE chapter in Bavink’s 
“Anatomy of Modem Science*’ is devoted 
to a discussion of the technological ideal of fitness 
for a purpose. Over an increasingly wide sphere 
of life we are becoming aware to-day that the 
squalor, ugliness and lack of beauty in our sur¬ 
roundings are due at least in part to the neglect 
of this principle. The deplorable position of the 
Special Areas can be directly attributed, as the 
successive reports of the commissioners for those 
areas show, to our lack of design in the planning 
of industry. The acuteness of the problems in the 
government of London can be traced to a like 
cause, and chaos in transport, ribbon building 
and the destruction of amenities have a similar 
origin in the absence of any comprehensive design 


sufficient to compel planning and control on an 
adequate scale. 

It is not only in such matters that we have 
failed to utilize the possibilities which new materials 
and new means, put at our disposal by science, have 
afforded. In the smallest things of everyday life, 
the use of such materials or forces is apt to be deter¬ 
mined less by their intrinsic qualities than by the 
traditional forms in which the materials they are 
superseding or displacing have found expression. 
Outstanding examples are to be found in the 
tardiness with which the motor-oar has freed 
itself from forms imposed by the tradition of the 
horse-drawn vehicle, and tile resistance of the 
building industry to the adoption of new forms 
and possibilities inherent in the steel framework 
or the new plastics. 

Resistance or delay of this type is, however, 
not due entirely to the conservatism df the manu¬ 
facturer. It k also partly due tq the absence of a 
public awake to the poswRrfUties and sufficient 
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alive to the fundamental principles of design to 
demand appropriate forms of expression for the 
new means and materials. 

Mr. Carrington's little book has the great merit 
of giving in a very brief compass a comprehensive 
picture of the incidence of design in everyday life, 
from the ordinary utensils of house or office, 
houses* streets and vehicles to the larger problems 
of planning a city or a countryside Muoh more iB 
indeed being done than Mr. Carrington suggests 
to interest the general public in design, and he 
does not mention the distributor, the advances 
recently made in the education of salesmen, or the 
efforts of the Royal Society of Arte to raise the 
status of the artist in industry Apart from such 
omissions, Mr. Carrington cxivers the field woll, and 
the bnef notes on books appended to most of the 
chapters contain numerous excellent suggestions 
tor the guidance of those who wish to proceed 
further with any particular subject 

The appearance of the book is opportune even 
tn war-time for two further reasons In the first 
place, as Mr Milner Gray has pointed out, indus¬ 
trial design is of the utmost national importance 
in the development of our export trade If we are 
to maintain our position in the markets of the world 
which remain open to us, or to capture those to 
which Germany no longer has free access, the design 
of our export goods must be second to none It will 
not be sufficient to produce the most obvious 
export goods under the rigorous conditions now 
existing We must demonstrate that on top ol 
meeting all our war-time needs, wo also have 
capacity for quality production 
The importance of this to our economic position 
m obvious If we cannot get loans, wo can m this 
way obtain orders for goods, the making of which 
is as truly war work as any other For this purpose 
the mere repetition of old patterns and shapes will 
not suffice We have to show that our goods are 
not only better but also more attractive, and we 
shall have to make full use of all new good designs 
if the opportunity is not to be missed 
The second reason why Mr. Carrington’s book 
is timely lies in the opportunities for improved 
design which should be ours in the reorganization 
and reconstruction which must be involved during 
and after the war. The profound disturbance of 
the fabric of our social, educational and business 
life under the demands of civil defence, no less 
than the adjustment of industry in general to 
meet the problems of supply or the reorientation 
of administration, whether in local or national 
affairs, present opportunities as well as problems. 
The present chaos in our physical surroundings 
persists less’ because we lack the knowledge of a 
remedy than because we lack the collective will 
to Set things right. Not enough people have 


trained themselves to appreciate the nature of the 
problem Scientific research and teohnique have 
far outstripped our ability to put them to proper 
use 

While the same principles inspire design wher¬ 
ever it operates, a wider cultural education is 
desirable if a sense of design is not to be depart¬ 
mentalism. This is indeed the gravest danger and 
the biggest obstacle to rational design in the larger 
matters of traffio problems or town planning and 
the like A highly developed aptitude for design 
in a particular field may be accompanied by 
complete indifference to it either in the intimacy 
of the home or in civic or rural surroundings. 
The design so essential in our major collective 
enterprises can only be secured as individuals 
appreciating the value of design m some particular 
field are led to appreciate its importance every¬ 
where 

Recognition of the place and value of design is 
indeed essential if the resources of modern scienoe 
art' to be utilized to rebuild our physical surround¬ 
ings to serve adequately both our needs and our 
desires One of the real tragedies of this age is 
that the divorce of the artist from the business of 
life has led to the great reconstruction which the 
machine age has necessitated being carried through 
without his aid. Only here and there are the new 
materials finding expression in new and more 
appropriate ways which satisfy not merely utility 
but also the aesthetic and creative sense. 

There are indeed increasing signs that we are 
coming to recognize that the artist as designer is 
os essential a factor in our mechanized activities 
as he was in ancient Greece or any other period 
of history. If, however, in a few fields the oppor¬ 
tunities which new materials offer for oreative 
expression are being explored, the opportunities 
which are to bo found in the planning of our 
cities, the development of transport, the preserva¬ 
tion and development of the countryside are 
largely ignored. To awaken the mind of the 
ordinary citizen to these possibilities, to assist 
him to form an intelligent opinion upon them and 
to lend his support unhesitatingly and persistently 
to those seeking to use them is an urgent need, if 
those opportunities are not to be missed. In this 
task of education, leaders of art and industry with 
vision and creative force are imperative. Mr. 
Carrington's little book is well calculated to 
stimulate thought upon these larger issues, to 
facilitate the understanding which will assist idle 
reintegration of the artist into society, and to 
inspire a concern for creative work which should 
enable us to build a nobler culture and a saner 
social order out of the chaos and destruction in 
which we are at present Involved. 

R. Rmm&mur 
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EARLY MAN IN UPPER EGYPT 


Rock-Drawings of Southern Upper Egypt 

1 : Sir Robert Mond Depart Expedition, Season 
1930-1937 , Preliminary Report By Hans A. 
Winkler Pp vhi f- 44 \ 41 plates (London 
Egypt Exploration Society, and Oxford University 
Press, 193K.) i8 s net 

T HE uitereat of the late Sn Robert Mond in 
the rock-drawings of the Egyptian desert was 
aroused by a collection of copies which had been 
made by Dr. Winkler in 1936. and with charac¬ 
teristic generosity and an equally characteristic 
ready appreciation of the possibilities of this line 
of research for the early history of man in Egypt, 
he undertook the responsibility for an expedition 
for the systematic study of the rock-drawings of 
Upper Egypt In this preliminary report, Dr. 
Winkler summarizes and illustrates the results of 
his first season’s work in 1936-37, dealing only 
with the most interesting and instructive examples, 
comprising about one tenth of his photographs 
The material collected by the expedition has been 
deposited at the office of the Egypt Exploration 
Sooiety, where it is available for consultation by 
students. 

Of the possible methods of investigation, the 
author selected on this occasion the intensive study 
of a circumscribed area, choosing the country 
between Qena and Assw&n Most of the work has 
been oarried out in the Eastern Desert between 
Quft and Qos6r, while in the Western Desert two 
small districts were worked near Armant, when 
Dr. Winkler enjoyed the advantage of being helped 
by members of an expedition of the Egyptian 
Exploration Sooioty then excavating there. 

The conditions in the two regions are markedly 
different. On the eastern bank of the Nile, profit¬ 
able investigation was in the main confined to the 
sandstone formations of the Quft wadi-system, by 
which go the shortest routes to the Red Sea and 
the Sinaitic Peninsula. An old road with wells 
crosses the desert. On the west there are no such 
natural limitations. A seemingly endless limestone 
plateau borders the Nile, which is oroesed by 
many roads. It is especially along such roads 
that rock-drawings are found; and, indeed, the 
presence of rock-drawings has sometimes indicated 
the existence of a road which had vanished. The 
author, however, draws a distinction. He points 
out that frequenters of the desert fall into two 
categories : those who ore permanent inhabitants, 
such as the Beduin, and those who visit it as 
travellers. This distinction applies no less to early 


than to modern times, with the result that while 
drawings by travellers from the Nile valley as 
well as drawings by desert tribesmen are found 
along the lines of the roads, the drawings of the 
desert peoples may also be found anywhere in the 
desert 

Forty sites were visited The subjects of the 
drawings are of a greatly varied character, ranging 
from purely geometrical signs to relatively realistic 
figures of men and animals Boats of more than 
one type are plentifully represented—in fact, 
more plentifully than in any other group of rock- 
drawings, with the possible exception of Scan¬ 
dinavia. One rock painting only was discovered 
This was in the Eastern Desert. It represents a 
man (dark red), archer (light red), ibex, and 
another animal (brown) It shows no artistic 
sense and its date is uncertain. 

A proportion of the petroglyphs can be classified 
on adequate grounds as modern or ancient Arab, 
while others belong to either the Graoo-Roman- 
Ooptie period or the Dynastic. The majority of 
those of the Graeco- Rom an-Coptic period are 
assigned to the people known in antiquity as the 
Blemyans, a desert people, who rose to ascendency 
in the period from the third to the sixth century 
of our era. With them the camel appears for the 
first time in desert drawings ; and its use was, no 
doubt, at the root of their political and economic 
domination. 

The greater number of the drawings, however, 
cannot be* dated with this certainty; and the 
conclusion as to their age rests upon the character 
of the drawings themselves and attendant con¬ 
ditions—position, superposition, patination, arch¬ 
aeological finds, and the like They are classified 
as Early, Pre-dynastic, and Prehistoric. Dr. 
Winkler assigns them to four distinct ethnic 
groups, for whom he has worked out a relative 
chronology. 

These groups are as follows : (I) Autochthonous 
Mountain People, Hamites and cattle-breeders, 
who lived not only in the Eastern Desert, but also 
penetrated deeply into the Western Desert. The 
men wore the Libyan sheath. They may be 
regarded as the ancestors of the Blemyans, They 
appear to have outlived the elephant and giraffe, 
and probably introduced cattle into this region. 
(2) Early Nile Valley Dwellers, with boats showing 
affinities with those appearing on pre-dynastic 
pottery. This people was an intrusion from the 
Nile, and lasted down to dynastic times. {3} 
Eastern Invaders, a people previously almost 
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unknown. They appear with boats of a foreign 
type, first recognized as such in Dr, Winkler's 
expedition of 1936. The boat, though a proof of 
early Mesopotamian influence, is probably of 
other, but unidentified, origin. This people is 
contemporary with elephant and giraffe, and was 
in contact with both Mountain Dwellers and the 
Nile Valley people. They did not penetrate the 
Western Desert. (4) Earliest Hunters, whose 
discovery must be placed to the credit of this 
expedition, They hunted elephant and giraffe, 
and are represented in both the Eastern and the 
Western Desert. 

Though no specimens of the common type of 
Libyan sheath-wearing peoples have been found 
adjacent to the river on the western bank of the 
Nile, parallels to the older wedge-style of the 
Libyan sheath wearer, but with not unimportant 
differences, are known from the distant ‘Uwem&t’ 


and elsewhere in the Libyan desert. At the same 
time, it is to be noted that the author claims a 
possible Hamitio origin for a group of drawings 
on the west side' of and near the Nile, otherwise 
remarkable as the only example in the whole 
collection which can be called a work of art. An 
appendix deals with the characters of the boats 
and their relation to other representations of boats 
in early Egypt and Mesopotamia. 

Dr Winkler displays great acumen and powers 
of observation in his interpretation of these 
drawings as indications of the respective material 
culture, social organization and religious beliefs of 
his four ethnic groups. He is to be congratulated 
on the successful result of his investigations ; and 
the continuation of a study which promises to 
throw so much light on the movements and 
cultures of the early peoples of these regions will 
be awaited eagerly 


MECHANICAL ANALYSIS OF SEDIMENTS 


Manual of Sedimentary Petrography 
1. Sampling, Preparation for Analysis, Mechanical 
Analysis, and Statistical Analysis, by W. C 
Krumbein; 2. Shape Analysis, Mineralogical 

Analysis, Chemical Analysis, and Mass Properties, 
by F. J. Pettijohn (Century Earth Science 
Series.) Pp xiv^GiO. (New York and London : 
D Appleton-Century Co , Inc., 1938.) 30a. not. 

interesting book is divided into two por- 
tions : the first by Krumbein deals with size 
determination of sedimentary particles, and the 
second part, by Pettijohn, is largely concerned 
with the optical properties of minerals. All who 
are interested in sediments will find this book 
most useful, as it contains descriptions of various 
techniques and methods of interpretation, 
Krumbein, after discussing the collection of 
samples, suggests methods for the preparation of 
stable suspensions. One chapter is devoted to grade 
scales, and the advantages of a geometrical scale 
are pointed out. A theoretical discussion on the 
principles of size analysis follows, and those who 
are unacquainted with this subject will find a dear 
and adequate explanation. Although there is a 
wide choice of methods available for mechanical 
analysis, the present tendency is to Use mechanic- 
ally operated sieves for particles greater than 60g, 
and the pipette method for Smaller particles. For 
accurate work elutriotioa methods find to-day 
little favour in sedimentary laboratories. The 
pipette method is described in detail, but the 
accuracy pf this method is not discussed. It 


would seem, however, important that the investig¬ 
ator should not only realize the experimental errors, 
but should also carry out occasional duplicate 
analyses, preferably adopting a slightly different 
technique Only one page is devoted to the 
application of centrifugal force to mechanical 
analysis , a method which is most useful in fine¬ 
grained sediments 

The remainder of Part I is largely concerned 
with graphic presentation of results. Histograms, 
cumulative curves, frequency curves are described, 
as well as the elements of statistical analysis. This 
reader will find a dear and non-m&thematio&l 
introduction to quartile measures, moment meas¬ 
ures, measures of central tendency, of dispersion, 
skewness and kurtosis. Finally, some special 
statistical methods are briefly described and a 
discussion is given concerning the choioe of 
statistical devices. 

To the mineralogist Part 2 of this book is not 
very important, as optical methods of identifica¬ 
tion have been frequently described, but to the 
non-mineralogioal Student the inclusion of this 
portion will be useful. The procedure for analysis 
of shape and roundnesa is also discussed, as well 
as methods for mineralogical separations; but 
chemical methods of investigation are limited to 
five pages. 

The book as a whole can be thoroughly recom¬ 
mended, and tike authors are to be congratulated 
on collecting together from many sources a large 
amount of btformation, and thereby making it 
more readily accessible. J. D. H. W. 
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FOUNDATIONS AND DEVELOPMENT OF HEAT 


A Text-Book of Heat 

By Prof. H. S. Allen and R S Maxwell. Part 1. 
Pp ix -f 527 -f xvi. 10s Part 2 Pp. x 4 531 - 
849 4- xi. 10s. Gd. (London: Macmillan and Co., 
Ltd., 1939) 

R ECENT years have seen the production of 
several books on heat such as Roberts’s 
“Heat and Thermodynamics” and Saha and 
Srlvaetavas “Treatise on Heat”, to say nothing of 
more special works such as Hoaro’s “Thermo¬ 
dynamics” But the work now before us occupies 
a place of its own and will be welcomed by teachers 
who wish for something between an elementary 
text-book and a comprehensive treatise It gives 
the best of the earlier work and at the same time 
includes some account of recent investigations. 

The authors emphasize the fact that they treat 
the subject from the historical point of view, and 
there are full accounts of fundamental experiments 
by Joule and others, quotations from authorities, 
and many biographical notes But while this un¬ 
doubtedly makes the subject more interesting, 
there is little difference between the order of 
historical development and that of logical develop¬ 
ment, and the historical treatment does not 
impress the reader so much as the easy and 
gradual way the student is led into the subject 
There are two contrasting ways of writing a 
text-book of physics. One way is to give clear, 
concise statements suitable for reproduction in an 
examination and not going much beyond the range 
of the examination , the other is to proceed by 
degrees, to build up a mental picture of every 
equation and to make the accounts of the experi¬ 
ments as full as possible. This is pre-eminently 
the method of the authors of this book and the 
reason for its 849 4 xlvi pages They read very 
easily because every chapter is obviously the 
result of teaching experience. After reading and 
understanding a book such as this, the average 
student is able to make his own synopsis of the 
subject, whereas if the concise statement were 
thrust at him at first, he might make nothing of 
it. It is, of course, for the student of physics the 
book is written ; the mathematical honours man 
may wish to travel faster. 

Part 1 is intended for students preparing for the 
Higher School Certificate or Intermediate Examin¬ 
ation in physics or for a university - scholarship. 
The calculus is used occasionally, but the mathe¬ 
matical treatment is very simple. Part 2 is 
intended to meet the requirements of those reading 


for a pass degree in physics and to furnish a 
foundation for an honours course 

Near the beginning of Part I we notice the 
customary account of Davy’s experiment on 
rubbing the plates of ice together. Prof. E. N. 
da 0. Andrade (Natubk, 135, 359; 1935) has 
some hard things to say about this experiment. 
It was carried out when Davy was a country lad 
of nineteen years of age. If the ice is covered with 
a film of water, the friction is so small that scarcely 
any work is done at all, whereas if it is really dry it 
is liable to stick To make the frictional heat 
appreciable it is necessary to have a normal force 
holding the two surfaces together, and then there 
is the well-known lowering of the freezing point 
and consequent melting. Again, the amount of 
heat required to melt 1 gm. of ice is very large ; 
the criterion is a very insensitive one, and no one 
has ever tried to repeat the experiment. The 
effect was due to conduction, and the experiment 
should ooase to rank with such a convincing 
demonstration as that of Rumford. The customary 
account of the experiment must be allowed to 
stand in the old text-books; but in view of these 
statements something different is called for in a 
new one 

In a book written as a text-book for definite 
examinations, it is not possible to be very original, 
and Part 1 develops on conventional linee. * Every¬ 
thing that could possibly be asked^r in the 
examination is given ; this is saying a lot, because 
examiners in physics do not keep to well-defined 
curricula, which makes it anything but a safe 
subject in Civil Service and other examinations. 
There are also questions from the examination 
papers of different British universities, with the 
answers. 

But while this first volume is, generally speaking, 
on conventional lines, some things such as the 
steam and internal combustion engines, the lique¬ 
faction of gases, etc., are done unusually well, and 
the last three chapters, which deal with meteor¬ 
ology and the dimensions of thermal quantities, 
are an interesting innovation. We note in passing 
that the theory of the experiment of Clement and 
Desormee is given and that it is followed by the 
statement that the experiment does not work; but 
we are not told definitely that Gay-Lussac and 
Welter’s modification of the experiment is any 
better. 

Part 2 gives more scope for originality of treat¬ 
ment. The first half of the book is thermcdynami<», 
but thermodynamics treated Jrom the expert- 
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mental point of view, whioh makes it easier to 
assimilate. The experimental physicist will, of 
course, object to the chapter on thermodynamic 
functions and relations, but this is inevitable. 
Then after an acoount "of the approach to the 
absolute zero, which includes the paramagnetic 
method and a full account of Nemst’e heat theorem, 
there arc accounts of the mathematical theory of 
conduction, convection, the measurement of radia¬ 
tion, the quantum theory and the modem theory 
of the specific heat of solids. The last thirty-five 
pages deal with statistical mechanics, the Bose- 
Einstein statistics and the Fermi-Dirac statistics 
each receiving a couple of pages. Larmor’s indireot 
pressure theorem is a welcome innovation. The 
simplest definition of entropy is omitted, namely, 
that the increase of entropy of a substance multi¬ 
plied by any low temperature gives the increase of 
unavailable energy of the substance with reference 
to that temperature, and there iB no description 
of the photo-electric rectifier cell in the chapter 


on the measurement of radiation It is difficult 
nowadays to say where heat stops and electricity 
begins, but we think this instrument ought to have 
been included, These are minor points. 

The space given to statistical mechanics and 
probability is undoubtedly a move in the right 
direction. These concepts are becoming very 
important for the purpose of understanding the 
world around us. But it is not easy to write an 
account of them for the average student. 

Altogether the work is a notable addition to the 
text-books on heat. It is the work of practised 
teachers and is written with great care. It is alive 
with modern information and research; besides 
being a text-book it is a storehouse of information, 
reference to whioh is greatly facilitated by the 
excellent indexes at the end of each volume. Much 
of this information the student will find unnecessary, 
but it will serve as a background to his knowledge 
and perhaps as a basis for research. The type and 
paper are excellent R. A. Houstouw, 


SYSTEMATICS OF MILLIPEDES 


Myriapoda 3 , Polydesmoidea II, Fam. Lepto- 
desmidae, Platyrhachidae, Oxydesmidae, Gom- 
phodesmidx 

Bearbeitet von Dr Graf Attems (Das Tierreich : 
eine Zusammenstellung und Kennzeichnung der 
rezenten Tierformen. Im Auftrage der Preussischcn 
Ak&demie der Wissenschaften zu Berlin Heraus- 
gegeben von F. K. Schulze, W Klikenthal, K 
Heider, fortgesetzt von R. Hesse. Lioferung 69.) 
Pp. xxviii + 487. (Berlin und Leipzig * Walter de 
Gruyter und Co 1938.) 81*25 gold marks. 

A NY work on the Polydesmoidea from the pen 
of Count von Attems must command 
repseot. His contributions to our knowledge of a 
taxonomically difficult group have been very 
numerous and he is of course well fitted for the 
task of drawing together the threads of description 
and weaving them into a serviceable whole. The 
volume under notice begins with a list of works of 
reference occupying ten pages, and similar space 
is devoted to a clear and very useful systematic 
index. The author then plunges into the real 
business in band to give nomenclatural particulars 
and foil descriptions of the families mentioned in 
the title and to deal with all their subdivisions 
down to subspecies and varieties. It is a formidable 
task, for more than eight hundred species, certain 
and uncertain, need consideration. 

In the nomenciatural jungles where Chondro- 
deamus, Aharithmus and Fhlyzakium roam there 
Are pit&Bs tot the wAry as well as for those less 


careful. Even specialists find the name of Platy- 
rhaous (a genus with more than 180 described 
species) difficult to spell. Sinoe C. L. Koch first 
used the name in 1847, it has also been Platy- 
rhaohus, Platyrhachis, Platyrrhaohus, Platyrrhaous, 
Platyrraohus, Platyrachus and Platyracus, but we 
seem to have got it right at last. Not so the family 
appellation, for here even Attems himself goes 
astray with Platyrhachidas, a name that appears 
both on the cover and title page of his work. 

In his description of colours, Attems meet# a 
difficulty most naturalists encounter. Until some 
general colour standard is adopted it seems best 
to decide upon the fundamental colour ‘brown', 
'yellow’, black’ or whatever it may be and then 
to add adverbial modification where this is 
necessary 

In spite of the thorough treatment adopted by 
Dr. Attems, there is a sense of disappointment 
with the way in which this expensive work is 
illustrated Figures that are of great value for 
taxonomic purposes are liberally included, they 
are admirably dear in spite of the variety of their 
sources, and the lettering is excellent, but there is 
no adequate reminder that we are really dealing 
with living animals and that it is, after all, a 
branch of natural history that is under considera¬ 
tion. We go back In mind nearly eighty years to 
H. de SausBUre’s paper on the myriapods of 
Mexico. To look at those wonderful plates was 
to realize that millipedes are really alive, and it 
gives the naturalist a sense of satisfaction for 
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which the scientific accuracy of the present day 
is no real substitute. We want both kinds of 
illustration ; at least a few figures of the old kind 
to cheer the pages and make them less dull, and 
to take away the impression that we are dealing 
with nothing but dried specimens in a museum 
collection and that the subject is a drab one. 
Euthealus erythropygos (Brandt, 1841) is a good 
example because it is on de Saussure's first plate 
Attorns gives us a neat little figure (after Carl) of 
the gonopod, and very useful it is , but how much 
more satisfactory it would have been if we could 
have had de Saussure's delightful drawing of the 
whole animal reproduced as well. When no figure 
of the gonopods is available, it is still more to be 
deplored that no such illustration as that given by 
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de Saussure is included by Attorns, An instance of 
this is provided by Rhyaodeamus zapotecits (Sauss.); 
de Saussure admirably depicts the whole animal. 

Sometimes the treatment adopted by Attems is 
difficult to understand Take Platyrhacus (Tiro- 
desmus) mexicanu* (Lucas); although Attems 
gives no description, this species is fully described 
and segments figured by de Saussure. Of the 
species P(T) bilineatus (Lucas) which de Saussure 
regards as near P(T) mexicamts, Attems gives a full 
description with one figure (side*view of gonopod). 

When all is said, however, and we come to the 
end of a series of minor criticisms, we feel that 
Count Attems has done systematists a great 
service. More power to his pen ! 

8. Graham Bkadb-Birks. 


GEOLOGY 

Geology of India 

By T> N Wadia Second edition. Pp xx {■ -4604- 
20 plates (London: Macmillan and Co., Ltd, 
1939.) 24s net 

HIS book, which from its first appearance 
has been the standard text-book of Indian 
students, has now been brought up to date by 
the addition of recent advances in Indian geology. 
The now geological map is an added attraction 
The revision has not, however, been sufficiently 
far-reaching and thorough As a result, a novice 
to the subject of Indian geology will occasionally 
be puzzled by finding both the old and the modern 
view stated without due explanation. 

The Salt-Range is regarded (p. 104 and Fig. 8) 
as a block-faulted structure, but later in the book 
we are told that over-thrust faulting is a marked 
structural feature 

On pp. 146 and 147, it is noted that the Upper 
Gondwanas of the Madras coast and probably the 
Rajmahal beds also must now be regarded as 
Lower Cretaoeous and not as Jurassic. These 
recent conclusions—the work of Dr Spafch and 
Prof. Sahni—should have caused a more extensive 
revision of the whole subject, including alterations 
in the tables on pp 61 and 130 
In the table of the Siwalik stages ou p. 271, 
the views of Dr Pilgrim as to age are given. But 
in a later table on p. 280 we find an entirely 
different view of the ages put forward by Dr. de 
Terra. An explanatory note was here called for. 

Before writing his account of Hie Bagh Beds 
and the “Cenomanian Transgression’' (p, 206), 
Mr. Wadia would have done well to have studied 
the views of Dr. Spath on the subject (Pal. 2nd., 
New Ser 15, Part 5, 64). 


OF INDIA 

The account of the Sam&na section and the 
Hangu Shale fauna is too brief in view of its 
importance (see p. 246). 

Perhaps the most disappointing chapters are 
those dealing with the Indian pre-Cambrian. There 
is no basis for the separation of the Himalayan 
pre-Cambrian into Archaean and Algonkian, as is 
attempted on pp. 81 and 99, and, as the age of the 
supposed Burmese pre-Cambrian is even more 
doubtful, it was not correct to place the Mergui 
series in the Archaean (p. 64). 

Considering the great advanoe made in the study 
of the Peninsular pre-Cambrian by the Indian and 
Mysore Geological Surveys of recent years, the 
account is meagre and not free from intermixture 
of old and now views (for example, age of Bundel- 
khand gneiss on pp. 62, 63 and 73). The modem 
correlation of these rooks should have been given, 
and the views of M. S. Krishnan (Twenty-second 
Indian Science Congress, 1935), which admirably 
express the general opinions of the staff of the 
Indian Geological Survey, might have been 
studied. 

In short, the entire rewriting of these chapters, 
and of that dealing with the Upper Gondwanas, 
would have improved the book- Nevertheless 
there is much valuable new material, especially 
regarding the Salt-Range, North-West India, and 
Kashmir. The structure of the Himalaya—the 
results of the work of West, Auden and Wadia 
himself—is excellently summarized in Chapter 
xxv. Those portions dealing with marine fbssdi&r* 
ous rocks and with economic* are atao of a high 
standard, and, in spite of such defects as those 
noted above, Mi Wadia is to be txmgratnfefced m 
his new edition. G* Com*. 
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ERNST ABBE (1840-1905) 

The Origin op a Great Optical Industry 


T HE great optical works of Zeiss in Jena, 
employing round about ten thousand people, 
is one of the leading firms of the world in the pro¬ 
duction of fine optical apparatus This firm owes 
its high scientific standard, its economic efficiency 
and its growth to the creative genius of Ernst 
Abbe. The optical works of Carl Zeiss were 
originally the workshop of a skilful mechanic 
producing the necessary equipment for the 
laboratories of a small provincial university The 
scholar Abbe gave to the mechanic Zeiss the 
results of his original scientific research This was 
then leading to new methods in the design of optical 
apparatus, especially of microscopes Those new 
instruments were of extraordinary perfection, so 
that an enormous demand from every part of the 
world made possible an extremely rapid expansion 
of the business When after twenty years of 
growth, the well-known company had developed, 
Abbe renounced all his rights and gave the firm 
of Zeiss a constitution which has enabled it to 
survive its creator and to continue into our own 
turbulent times 

Ernst Abbe was born on January 23, 1840, as 
the eldest child of a poor workman. It was beyond 
the means of his father to provide a higher educa¬ 
tion for him. The boy started in an elementary 
school. Later, the generosity of the employers 
. of the father secured a scholarship at a higher 
school for the boy, who early showed signs of an 
unusual intelligence. 

In 1867, Abbe began his studies m Jena, whioh 
was at that time still a small town with a popula¬ 
tion of less than seven thousand. Jena was living 
then in idyHio isolation from the great world ; no 
railway touched it. The university was incredibly 
small. Its faculty of science consisted of three 
professors only, who were paid an average salary 
of £30 a year. Abbe studied in poverty; his 
father could provide very little for him. He 
augmented his income by giving private lessons. 
It is not surprising that he had to live in the 
cheapest quarters, and it was no unusual event for 
him to replace a hearty meal by a pipe of tobacco. 
But in spite of all hardships, the two years in 
Jena meant a happy time for Abbe, who there 
acquired a knowledge of the fundamentals of the 
n^themAtioftl and physical sciences. 

* In 1868 Abbe continued his studies in Gottingen. 
He left Gdttingen in 1861 with a Ph.D. The nest 
two yearn were spent as lecturer to a private 


physical association in Frankfort Although this 
engagement for popularizing science was not to 
the taste of a personality like Abbe, it brought 
him social contacts which proved to be important. 
When, m 1863, he was admitted as an unpaid 
lecturer at the University of Jena, a rich merchant 
of Frankfort enabled him to start his academic 
career by a personal grant sufficient to cover all 
his initial expenses During his early years Abbe 
was kept busy with running practical classes and 
with preparing and delivering lectures This was 
the beginning of his activity as a university 
teacher, which was destined to last for thirty-five 
years until 1898 He became associate professor 
m 1870 and full professor in 1878. He refused the 
most tempting offers of appointments in other uni¬ 
versities, and spent the whole of his time in Jena 
During the course of time he gradually dropped Ins 
mathematical lectures, specializing more and more 
in physics and eventually m optics only. His last 
lectures were of the widest interest, and wore 
attended by the staff of his industrial co-operators 
and by distinguished scholars from all over 
Germany. From his early years he was closely 
attached to the professor of physics, K. Snell, 
whose daughter Elise he married in 1871. 

While still a young lecturer, in 1866, Abbe 
came m close contact with Carl Zeiss. The little 
workshop of Zeiss was then successfully producing 
simple microscopes which could well compete 
with other instruments of this kind. All these 
microscopes were made according to a practical 
tradition developed by empirical methods. Abbe 
was the first to introduce scientific methods and 
systematic design. He recognized that the magni¬ 
fication of an even ideally corrected microscope 
was limited There were no prospects whatsoever 
of resolving optically two parts of an object 
separated by less than about half the wave¬ 
length of the illuminating light, that is, about 
0*0003 mm. This is of the greatest importance, 
because it indicates clearly that the only possible 
way of developing the microscope was by elim¬ 
ination of the optical errors within the limita¬ 
tion of reasonable magnification. Two lines of 
attack were available ; first, the geometrical shape 
and the arrangement of the refracting lenses; 
secondly, their physical properties, that is, their 
refraction anddispersioti. Abbe made fundamental 
progress in both directions. His new results were 
at once applied in the optical workshops of Zeiss. 
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The new microscopes were far better than any¬ 
thing on the market, and thus the business of 
Zeiss’s workshop expanded rapidly Soon after (in 
1876), the sale of the three thousandth microscope 
was celebrated, and in the same year a contract 
was concluded making Abbe an equal partner in 
the business The glass sorts which were com¬ 
mercially available and which Zeiss used as a 
raw material were very much alike Abbe tried 
to interest leading glass manufacturers in the 
production of new glass sorts with different 
optical characteristics The small quantities of 
glass consumed in the microscope industries, 
however, did not guarantee a reward for those 
expensive experiments In an interesting lecture 
during the London international exhibition in 
1876, Abbe tried to interest scientific societies in 
his problem, but he was unsuccessful. 

Abbe's appeal, however, was taken up by a 
young glass manufacturer, O Schott, who was 
able to see beyond the immediate small practical 
prospects towards the great scientific and technical 
importance of the problem. Schott’s father owned 
a small factory producing plate-glass m eastern 
Germany, Abbe persuaded Schott to move to 
Jena and to start a glass technical laboratory 
with him New glass sorts—especially borate 
and phosphate glasses—were developed there, 
opening up new prospects for the optical industry. 
From this laboratory arose the famous Jena glass- 
Avorks. In 1884 these glass works were started 
with twelve employees , the Ministry of Finance 
of the State of Prussia secured a subvention for 
the first two years In the years which followed, 
the Zeiss works took up the manufacture of all 
kinds of optical gear, including, besides microscopes 
and telescopes, fine photographic objectives, 
prism-telescopes, telecomparators and periscopes, 
which are all produced in relatively large quanti¬ 
ties. Ot more specialist interest is a large number 
of types of other apparatus which were originally 
designed by Abbe, for example, spectrometers, 
refractomoters, spherometers, apertometers and 
many more. 

In the meantime, the firm of Zeiss expanded 
year by year. In 1899, a thousand workers were 
employed. At the time of Abbe’s death in 1906, 
the number of 1,600 employees was passed 
Before the War of 1914-18, six thousand em¬ 
ployees were engaged in the works. Owing to the 
heavy demands for optical gear for war purposes, 
this number increased temporarily to nearly ten 
thousand, but it dropped to a half this number 
immediately after the War Since then, the 
number of employees has gradually increased 
again, and to-day it has probably passed the 
former peak-level. 

Of Abbe’s scientific papers his discussion on 
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image production in microscopes is still of great 
interest. At the age of twenty-eight, he formulated 
his famous sine law. A few years later, in a funda¬ 
mental theory, ho demonstrated the connexion of 
the projection of optical images with the diffraction 
of light waves. According to his theory, the 
aperture of the microscopic objective has to be 
large enough to collect an essential part of the 
diffraction pattern 

It is remarkable how quickly Abbe’s discoveries 
became known in England. He was in the 
closest contact with English men of science—Crisp, 
Mayall, Wenham, Lettsom and Stephenson A 
correspondence of more than a thousand letters 
with these English friends is preserved. All of 
them showed the greatest affection and admiration 
for Abbe. Stephenson wrote of him : 

“Objectives and their laws lay hid in night, 
God said : ‘Let Abbe be, and all was light,’ ” 

Abbe had worked for fifteen years managing and 
directing the great optical firm when, in 1891, he 
gave it its well-known constitution. He renounced 
all his property rights, making himself an employee 
of the great organization. The fact that one of the 
statutes of the constitution limits the maximum 
salaries in this firm to ten times the amount of 
the minimum wage paid, shows that the remunera¬ 
tion of the directors cannot be excessive. The 
Zeiss Institution is registered as the legal owner 
of the company, no shares being issued. Care and 
custody of the Institution is entrusted to the 
Ministry of Education of the country. The under¬ 
taking, however, is not subject to the control of 
the Government administrator, but solely to the 
provisions of the charter, and the function of the 
official administrator is to see that these provisions 
arc carried out. The works are controlled by a 
board of three or four directors who have to be 
elected by the Minister of Education from the 
scientific staff and from the technical and adminis¬ 
trative employees of the company. All the earned 
income is received and distributed by the Zeiss 
Institution. In these oiroumstanoes, the employees 
enjoy extraordinary benefits and their health and 
social welfare are first considerations. 

Abbe was a tine Christian, though ho was not 
a member of any official church, and, declaring 
himself a dissenter, he even avoided any contact 
with organized religion. In opposition to many 
relatives and to his father-in-law, he refused the 
religious oeremony for his marriage and the 
christening of his two daughters. Politically, 
Abbe may be called a liberal; he joined in bis 
later years a liberal democratic party. He disliked 
any extreme nationalism; he was known even to 
be in opposition to the policy of Bismarck. Ax ijr 
racial prejudice of ‘blood and soil’ was quite alien 
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to his mind. His closest co-operator and Mend, 
S. Czapflki, whom he chose as his successor in 
leading the great organization, was of purely 
Jewish descent. 

Later in life, Abbe suffered from insomnia, which 
he tried to overcome by an exoessive use of drugs 
In the end his nervous system showed all the signs 
of exhaustion and at the early age of sixty-three 
he had to retire. Two years later, m 1905, he died 
from pneumonia 


It will tie widely agreed that the firm of (’ail 
Zeiss occupies the first place among the optical 
firms of the world. This distinction is merited on 
the ground of the size of the firm and the variety 
of its products, coupled with the general excellence 
of its work Its reputation for many years has 
been so high as to have given nee to a superstition 
M that any Zeiss instrument is better than a corre¬ 
sponding instrument made by any other firm. In 
passing, it should be said that this superstition 
has many adherents in Great Britain, though it is 
unquestionably and inevitably false Just as other 
firms have imitated Zeiss instruments, so a 
number of the finest Zeiss products are more or 
less copies of designs introduced by other manu¬ 
facturers , indeed, the firm makes a special point 
of knowing exactly what its rivals are producing, 
and to this end makes a practice of purchasing on 
the open market a sample of all new designs of 
optical instruments. But the fact that the lead m 
particular instruments changes at times from one 
maker to another in no way detracts from the 
many valuable contributions made by Zeiss to 
the progress of optical science. 

The foundations of the firm's greatness wore 
laid by Abbe. Its reputation m the first place was 
built on the notable improvements he introduced 
in the microscope It is interesting to note that 
from the beginning he followed the plan, which 
has since proved so valuable to the firm, of pub¬ 
lishing papers in scientific journals. 

Abbe's theory of image formation in the micro¬ 
scope has been of great assistance to large numbers 
of mjerosoopists, though many physicists find 
Rayleigh's treatment of the subject more funda¬ 
mental and convincing. Among the new glasses 
produced in an endeavour to secure better micro¬ 
scopic images were some which led to greatly 
unproved photographic lenses—the anastigmats— 
Zeiss being one of a number of firms to bring out 
new designs at about the same time. 

Although these new instruments were calcu¬ 
lated trigonometrically on lines laid down by 
Abbe, whose aim was to use computers with 
* limited mathematical knowledge, the problems 
involved were considered in a general way in a 
treatise planned by S. Ozapski. This and a number 
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of later volumes, notably those due to M. von 
Bohr, are among the best modem works on optics 
and have added to the prestige of the firm. 

The prosperity of Zeiss to-day is m no small 
measure due to the form of control set up by 
Abbe—there are no shareholders and no family 
claims, so that it has always been possible to 
secure the finest machine equipment as well as to 
advertise effectively, and to select able men for 
responsible posts. The great size of the business, 
which in part was brought about by the large 
continuous demand for military instruments for 
the German Army, has enabled research and 
development to be carried out on a Beale im¬ 
possible in much smaller businesses By way of 
illustration, the firm studied the problems that 
would be presented if maps were to be prepared 
from photographs The outcome was the con¬ 
struction of a scries of instruments, used to-day 
in several countries, for mapping from aerial 
photographs Some of these instruments are of 
extreme complexity ; despite their groat interest 
and the ingenuity shown in their construction, 
they have found less favour in Great Britain than 
m other countries. As another example, possibly 
built largely for their advertising value, the Zeiss 
planetaria may be mentioned. 

In recent years the firm of Zeiss has built a 
number of beautifully designed and made instru¬ 
ments of great value to engineers in setting up 
difficult work accurately, and in other ways. A 
number of laboratory instruments has also been 
marketed, but somo of these show a tendency 
which ought to be discouraged. Instead of 
measurements being recorded on scales which can 
be defined apart from the instrument, readings are 
obtained which must be compared with others 
made on the same type of instrument. Apparently 
conversion to values obtained in other ways can 
only be made if the Zeiss apparatus is purchased 
to experiment with. This course appears to have 
been adopted deliberately: it tends to create a 
closed market for instruments in fields where one 
or two leading investigations have been carried 
out with Zeiss apparatus. The remedy is clearly 
in the hands of scientific workers. 

This note must not close without reference to 
the equipment made for ophthalmic opticians and 
to the firm’s spectacle lenses. Apart from such 
special products as contact lenses and cataract 
lenses, the Punktal series of lenses is designed to 
give the best possible vision over a large field 
with the most varied kinds of visual correction. 
This is a service of great humanitarian value. The 
moderate price of these lenses, which are highly 
finished, shows that the firm can manufacture a 
wide variety of aepherioal surfaces with good 
accuracy by mass-production methods. 
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CARBON MONOXIDE AS A HAZARD OF POLAR 

EXPLORATION 

By Prof. Yandell Henderson and J. McCullough Turner, Yale University 


OETER FREUCHEN, speaking from his long 

experience in the Arctic, has said recently that 
“only when modem times came in did the explora¬ 
tion of the Polar regions begin to amount to any¬ 
thing real The invention of the Primus stove did 
more than anything else. After that came the dog 
sledge.” Certainly modern polar explorers have a 
groat advantage in the hot food and ample supply 
of drinking water that the Primus stove affords. 

The Primus Stove and Nansen Cooker 

Shackleton, in describing the outfitting of his 
expedition to the Antarctic, says, “a vitally 
important article of the equipment for the Polar 
explorer is the cooker and cooking stove. Here 
again we are indebted to the practical genius of 
Nansen, who designed the form of cooker that is 
now invariably used in Polar work The stove 
was the ordinary ‘Primus’ burning kerosene 
vaporized in the usual way This stove is highly 
efficient and with strict economy one gallon of oil 
will last three men for ten days, allowing three 
hot meals per day. This economy is due in a large 
measure to the qualities of the cooker The form 
we used consisted of an outer covering of aluminium 
drawn out of one pieCe, inside which was ft ring- 
shaped vessel so designed that the heated air could 
circulate around it. Inside this vessel was the 
centre cooking pot, and these pots were all mounted 
on a concave plate of aluminium which fitted over 
the top of the Primus lamp The middle cooker 
was first filled with snow or ice, pressed tightly 
down, the lid was put on and this vessel placed 
inside the outer, ring-shaped cooker, which was 
also filled with snow ; over all this apparatus the 
aluminium outside cover was placed, inverted. 
The heated gases from the stove, after heating the 
bottom of the centre cooker, mounted into the 
space between the two vessels and then were 
forced down the outside of the ring-shaped cooker 
by the cover, finally escaping at the lower edge 
Experiments showed that about 92 per cent of 
the heat generated by tho lamp was used in the 
cooker, a most satisfactory result, for eoonomy in 
fuel is of great importance when the % oil has to be 
carried on sledges. . . . Such was the efficiency 
of the cooker and the stove that, in a temperature 
of 40 or 50 degrees below zero, the snow or ice, 
which would be at this temperature, could be 


melted and a hot meal prepared within half an 
hour from the time the cooker was first placed on 
the Primus. The whole apparatus, including the 
Primus, did not weigh more than 15 pounds.” 

Such are the advantages of the Primus stove 
and Nansen cooker. It has only recently been 
realized that m this combination lurks a danger— 
that of asphyxiation by carbon monoxide—greater 
perhaps than any other to which modem arctic 
explorers are now exposed. 

Beside the fatalities, which leave no witness, 
there have been several narrow' escapes. Amundsen 
was once near death from asphyxiation during his 
exploration of the North-East Passage. Byrd has 
recently published an account of how near he came 
to collapse from a badly adjusted kerosene stove , 
but in his case fumes additional to carbon monoxide 
were also involved Stefansson has now focused 
attention on this hazard and its insidiousness. He 
reports that, in a snow house that became iced 
and impervious to gases, one of his Eskimo com¬ 
panions “all at once threw himself backward upon 
the bed I asked Anderson to sec what Tannaumirk 
was up to—and Anderson fell face forward on top 
of Tannaumirk. I extinguished the Primus stove. 
Natkusiak broke away the loose block of snow by 
which we had a few minutes before closed up the 
door. Ho then crawled outside on all fours, but 
was too weak to stand up I followed him out 
and had strength enough to stand up. But that 
was only for a moment and I fell down beside 
Natkusiak ” Fifteen minutes after the door was 
opened, Anderson crawled out and after another 
ten minutes, Tannaumirk, “but neither had any 
realization of what had happened/* An hour later 
three of the party were well enough to go into the 
house again, but “Tannaumirk was ill throughout 
the night and into the next day”. All the features 
of this adventure—including the collapse on reach¬ 
ing fresh air—are characteristic of partial asphyxia¬ 
tion and justify Stefansson in referring to it as 
“the narrowest escape from death we had on our 
whole expedition”. 

With this experience in mind Stefansson, in hie 
“Unsolved Mysteries of the Arctic”, has discussed 
the question, “How did Andr6e die ?”; and has 
marshalled the evidence suggesting that that 
intrepid explorer, and at least one of fals two com¬ 
panions, died of carbon monoxide asphyxia. 
The tragedy, as told in “Aodrte’s Story'*, the 
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oflioial account published by the Swedish Society 
for Anthropology and Geography, was briefly as 
follows : On July 11, 1897, after several years of 
careful preparation Andr6e and two companions, 
Strindberg and Fraenkel, embarked from Spits¬ 
bergen in a balloon and floated away over the 
Arctic sea. Their object was, if possible, to get 
close enough to the North Pole to permit them to 
land on the ioe and walk back to the coast For 
that part of the expedition they were fully 
equipped. 

They disappeared for thirty-three years. Then, 
in the summer of 1930, by pure chanoe, their 
remains were found on White Island, a bit of land 
between Spitsbergen and the Franz Joseph 
Islands. Enough of their records were salvaged 
and later deciphered to show that, although they 
had not attained the Pole, all else had gone 
essentially as planned until, on their return 
journey, White Island was reached. There, in 
some unexplained manner, Strindberg lost his life 
and was buried; and a day or two later Andr6e 
and Fraenkel appear to have died peacefully in 
their tent. 

Carbon monoxide is believed by Stefansson, 
Palhn, Sverdrup and others to have been respon¬ 
sible for two of the deaths. The Swedish committee, 
on the contrary, even after the most thorough 
investigation, has not felt justified in adopting 
this hypothesis A critical piece of evidence is 
lacking ; it concerns the Primus stove. 

The Primus stove which Andr£e and his com¬ 
panions used, was found in good condition and 
still contained some fuel. But it is uncertain 
whether the pressure-release valve was open or 
closed. In carbon monoxide asphyxia, muscular 
control fails when the blood is about 60 per cent 
saturated with the gas ; unconsciousness occurs 
at about 60 per cent saturation ; and death at 
75-80 per cent If then this valve was open, the 
explorers must have been still conscious and able 
to move ; and their blood was probably not more 
than 40-50 per cent saturated with carbon 
monoxide, when they turned this valve and ex¬ 
tinguished the flame. In that case even a slight 
leak of air in and out of the tent or snowhouse 
would have prevented asphyxiation. If, on the 
contrary, the valve was still closed when the stove 
was found, they must have neglected to turn the 
valve, release the pressure in the stove, and 
extinguish the flame. The Primus then continued 
to produce carbon monoxide, until the gradual fall 
of pressure in its reservoir and cessation of the 
flow of kerosene extinguished the flame. But 
before that occurred, the blood of the explorers 
became 75-80 per cent saturated with that gas; 
^and they died. The question will probably remain 
for ever undecided. 


Conditions for Production of Carbon Monoxide 

Whatever the fate of Andrta and his companions 
may have been, it is important for future explorers 
to know whether a Primus stove, with vessels 
above it for cooking and for melting ioe, arranged 
as that of Andr6e was, is capable of producing, 
within one or two hours, sufficient carbon monoxide 
to render the atmosphere of a small tent or hut 
lethal, and whether the arrangement may not be 
altered so as to eliminate this hazard. This we 
have attempted to determine. 

The Primus, although it consumes liquid fuel, is 
essentially a gas stove. Like other gas stoves, it 
may produce carbon monoxide in any one or two 
or all of three ways. If the supply of air to the 
flame is inadequate for complete combustion, or if 
the draught in a flue above the flame is insufficient 
to carry off all the products of combustion, some 
of the carbonaceous substances in the gas are 
oxidized only to carbon monoxide, instead of carbon 
dioxide. The other mode of production of oarbon 
monoxide is not so generally realized, although it 
is probably quite as common. It occurs whenever 
a tea kettle is heated over a gas ring with a fairly 
large flame. That part of the flame which im¬ 
pinges upon the kettle or other vessel is cooled 
below the temperature requisite for complete com¬ 
bustion ; and carbon monoxide is formed and 
escapes Similarly in gas water-heaters in which 
the flame plays upon a coil of metal pipe through 
which the water flows, dangerous amounts of 
carbon monoxide may be formed. For the health 
of our cooks, even if on a given consumption of 
gas the kettle heats more slowly, the rack on which 
the kettle rests should support it 2-3 centimetres 
higher than is common now and just above the 
flame, instead of in it. For safety all gas heaters 
should have flues 

Merc inspection of the diagrams of the Primus 
stove and Nansen cooker in Nansen's ‘ ‘ Farthest 
North”, “AncWe's Story” and other books of 
polar exploration is sufficient to raise a suspicion 
that one or even all these conditions for the pro¬ 
duction of oarbon monoxide have vitiated their 
cooking apparatus. The access of air is not entirely 
free. The passage through which the burned gas 
must pass is long and for half its length is against 
gravity; and the Primus appears to be held so 
close below the oentral cooking vessel that a 
considerable part of the flame impinges upon the 
vessel. 

For the analysis and improvement of these 
conditions the flrst question to be decided is 
whether the stove itself is responsible for a pro¬ 
duction of carbon monoxide, or whether it is the 
arrangement of the oooker above it that is to 
blame. To decide this and related questions we 
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made use of a galvanized iron box or chamber of 
one cubic metre capacity in which the stove and 
vessels were placed for a few minutes at a time 
An electric fan kept the air in the chamber 
thoroughly mixed. A metal rod inserted through 
the wall of the chamber enabled us to turn off 
the pressure-release valve on the stove and 
extinguish the flames before the chamber was 
opened. The oxygen remaining in the air at the 
end of each tost was determined by means of a 
Haldane apparatus and the carbon monoxide by 
means of an iodine pent oxide tram 

The Primus, when well pumped up (50 strokes 
of the pump) and burning freely, produces a 
remarkably clean, hot flame When it was tested 
with no small vessel above it in the cubic metre 
chamber, we found that it produces virtually no 
carbon monoxide at all It produces very little 
even when—after it has burned for three or four 
minutes—the oxygen of the air in the chamber 
has been reduced nearly to 17 per cent, at which 
point the flame is extinguished 

When a cooking vessel full of cold water was 
placed upon the frame over the stove at such a 
height that the upper part of the flame impinged 
upon the vessel, some carbon monoxide was pro¬ 
duced But the amount was sufficiently small so 
that the concentration of monoxide in the air in 
the chamber rose to only 2 3 parts of that gas in 
10,000 of air, or 0 02-0 03 per cent, before the 
oxygen in the air had been reduced nearly to 
17 per cent and the flame was nearing extinction 
From this we infer that a man could sleep fairly 
safely in a small airtight room, or hut, with a 



Fig 1. 

Primus stove and Nansen cooker as commonly 

USED IN rOLAK EXPLORATION. HEATING EFFICIENCY 
OP TO 90 FEB CENT FOU EACH LITHE OF OXYGEN 
CONSUMED, 20-30 C.C OF CARBON MONOXIDE MAY BE 
PRODUCED. In a SMALL AIRTIGHT CHAMBER ENOUGH 
CARBON MONOXIDE MAY ACCUMULATE TO ASPHYXIATE 
A MAN BEFORE THE DECREASE OF THE OXYGEN IN THE 
AIR TO ABOUT 17 PER CENT EXTINGUISHES THE FLAME 

of the Primus. 
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Fig. 2. 

Primus and modified form of cooker. Heating 

EFFICIENCY ABOUT 70 PER CENT If ANY CONSIDER¬ 
ABLE FART OF THE FLAME IMF! NOBS ON THE CENTRAL 
POT SMALL AMOUNTS OF CARBON MONOXIDE ARE PRO¬ 
DUCED If the distance between the burner of 
the Primus and the bottom of the central pot 

IS SUFFICIENT-3-4 CM—-SO THAT THE COMBUSTION 

IN THE FLAME IS COMPLETE BEFORE THE FLAME 
IMPINGES ON THE POT, NO CARBON MONOXIDE IS 
PRODUCED. 

Primus and one cooking vessel. The flame would 
be extinguished by the decrease of oxygen before 
enough carbon monoxide could be produoed to 
endanger him, although he might wake with a 
headache He would not be appreciably affected 
by the decrease of oxygen to 17 per cent (For 
comparison it may be recalled that a candle is 
extinguished at about 17 per cent of oxygen, but 
a Bunsen burner or ‘gas ring’ burning town’s gas is 
extinguished only at 12 or 13 per cent of oxygen, 
which are about the amounts at which a man begins 
to be markedly affected even during a short 
exposure ) 

When not only the oooking vessel was placed 
above the Primus, but also the annular vessel for 
melting ice was placed around it and an additional 
pan over it, but without the final cover of the 
cooker, the flame still burned brightly without 
the slightest smoke or soot; and the concentration 
of carbon monoxide in the cubic metre chamber 
did not rise appreciably higher than with only one 
vessel on the stove. 

When, however,*in addition to the throe vessels, 
the cover was placed over all, as Nansen, AndfGe 
and others have all used the Primus and cooker, 
the production of carbon monoxide became so 
considerable that 8-10 or more parts of that gas 
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in 10,000 of air were developed in the chamber 
before the flame was extinguished by the decrease 
of oxygen ; and 8-10 or more parts of carbon 
monoxide in 10,000 of air, if inhaled for more 
than an hour, can induce a dangerous degree of 
saturation. 

The reasons for the elaborate arrangement of 
the three vessels and a cover over all, as first 
adopted by Nansen, were economy and efficiency 
m the use of fuel In our hands when well pumped 
up and burning Btrongly, the Primus (silent type, 
large size, capacity 1,100 c.c.) consumes 4-5 
grams of kerosene (liquid paraffin) per minute. 
Taking into account the heat of combustion, the 
volume of water and the increase of temperature in 
the contents of the vessels, we have found that 
when only one vessel is used the efficiency is only 
50-60 per cent When all three vessels are used, 
but without the rover, the efficiency and economy 
rise to 70-80 per cent; and with the cover over 
all, it reaches 80 or even 90 per cent, as Nansen, 
Shackleton, and others have reported 

With these facts liefore us, it appears that in 
Nansen's arrangement (Fig 1), safety has been 
too far sacrificed to economy We suggest, there¬ 
fore, that the metal cover be omitted, and one 
of asbestos, or felt, or blanket substituted, with a 
vent sufficiently wide to offer no obstruction to 
the escape of the products of combustion , and 
in addition that some Buch arrangement of the 
vessels as that shown in Fig 2 be adopted an 
arrangement suggested to us by Mr. Anthony 
Fiala. 

Even with this arrangement, in which there is a 
full supply of air and a good draught, some carbon 
monoxide is produced when the distance between 
the inner, or cooking, pot and the top of the 
Primus is so small that some of the flame impinges 
upon the cold surface of the pot We find, however. 


that if this distance is increased so that it is 2 cm. 
more than the distance now provided between the 
top of the burner of the Primus and the bottom 
of the vessel when the vessel is set directly upon 
the frame of the Primus—or 3-4 cm in all between 
burner and pot^-no carbon monoxide whatever is 
produced With this arrangement, the efficiency 
of the stove is, however, decreased ; and only 
about 70 per cent of the heat produced by the 
burning of the fuel is caught in the contents of 
the three vessels of the cooker 

Whatever arrangement of the cooking and 
melting vessels may be adopted by future ex¬ 
plorers, it would be well, before the expedition 
starts, to test it by filling the vessels of the cooker 
with ice and placing it with the lighted Primus in a 
small room, together with an electric fan to mix 
the air, and a canary, white mouse, or rat. 
To be safe, the depletion of oxygen in the chamber 
should extinguish the flame before the test animal 
is noticeably affected With the modified cooker 
this test may be j>erformed by conducting some 
of the air from the cooker into a box m which 
the animal is placed. 
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NEWS AND VIEWS 


Gold Medal of the Royal Astronomical Society 
The Gold Medal of the Royal Astronomical Society 
has been awarded to Dr. Edwin Hubble, Mount 
Wilson Observatory, California Edwm Hubble joined 
the staff of the Mount Wilson Observatory in 1919. 
His first work was an investigation of the spectra 
and luminosity distributions of galactic nebula;, and 
he established the now accepted connexion between 
the light from such nebula; and the spectra of 
the stars involved. He proceeded to a general classi¬ 
fication of what are now known as extra-galactic 
* nebula, and then turned to intensive studies of M31 
and M&3, which considerably extended the list of 
novas observed in them, and he identified Cepheid 


variables of galactic type as occurring m them. Uy 
means of the period-magnitude law for Cephetds he 
evaluated the distances of these nebulas which led 
in turn to estimates of their dimensions and masses 
and definitely established not only their extra- 
galactic nature but also their general similarity to 
our own galaxy. From this fundamental work 
followed the recognition of the nebulae in general as 
extra-galactic but comparable with our own galaxy 
in structure. Tlie ‘island universe* controversy was 
thus settled. 

Combination of nebular instances with measures of 
red-shifts (discovered by Blipher but enormously ex¬ 
tended by Hubble and Humason) led to the enuncia- 
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tion of the ‘velocity-distance proportionality', often 
called Hubble's Law, This law underlies all modem 
theoretical cosmology and the concept of the expand* 
mg universe. Recent refinements due to Hubble him¬ 
self have called in question tho interpretation of the 
red-shifts as velocities; but, in whatever form, the 
apparent increase of velocity at the rate of about 
500 km. sec." 1 per 10* parsecs is a fundamental world- 
datum. Hubble’s more recent researches have been 
concerned with the distribution of the nebulas in space 
and the discovery of their average homogeneity, 
modified by a tendency to form groups and clusters ; 
with the determination of tlie mean density of matter 
in space, another fundamental constant; with space 
absorption and obscuration in the galactic plane ; 
with the effects of red-sliiftw on apparent magnitudes ; 
and with the character of the ‘local’ group of nebulas. 
It may fairly be claimed that the modem picture 
of the universe of extra-galactic nebulae is largely 
due to Hubble’s researches. He lias recently collected 
them in a book, “The Realm of the Nebulae”, a work 
of epic quality. His contributions are characterized 
by the power and originality of his methods, by his 
observational skill, by the objective character of his 
deductions and hy the general brilliancy of his 
results. 

The Earthquake in Turkey 

The first official estimate of the earthquake Iossob 
was given to the Kamutay on January II by the 
Health Minister, who said that there were 23,131 
dead and 7,994 injured and that 29,131 houses had 
been ruined. Further news of the disaster comes 
from the affected areas as communications are 
restored The Susheri district north-east of Erzinjan 
had been completely cut off for a fortnight except 
for the dropping of food and medicaments by a 
squadron of aeroplanes. There were 3,950 dead and 
590 injured. It appears that the Mttlatia Erzinjan 
railway was not so greatly affected by the earth¬ 
quake as the Sivas Erzinjan line, though the blizzards 
and snow affected this line tremendously. According 
to eye-witness accounts from Rechadiye, there were 
crevices 400 yards long and several yards wide in 
different directions Streams and rivulets have 
changed their courses. At a place 12 kilometres from 
Rechadiye a mountain had its shape completely 
altered, giant precipices being formed and roads 
being blocked. The Yeehil-Iromk overflowed and 
further threatened Amasya. 

Bailors report tliat between Keraeun and Shebin- 
Karihisar an entire mountain has subsided. Photo¬ 
graphs from Erzirgan show that movement there took 
place in all directions, as there appears to have been 
no predominant direction of fall of the columns and 
other debris. The town of Erbaa near Tokat has 
apparently suffered almost as much as Erzinjan, and 
in many places the bursting of drains due to the 
earthquake and floods has added new terror. It is 
reported that typhoid has broken out at Fatsa. After¬ 
shocks of decreasing intensity have been felt at inter¬ 
vals in the widely separated areas of Sairunm, 
Amasya, Bursa. Kersund, Yozgad, Inebolu, Bolu, 


Burdur, Isparta, Karahisar, Erbaa, Akhissar, Odem- 
ish, Duzic, Sivas, Tokat, Bergama, Smyrna and 
Kikih, that is from northern to south-western 
Anatolia, according to a Times report. 

The entire body of survivors from Erzinjan, 
numbering 3,200, have been removed to Alexaadretta, 
Me rein, Adana and other towns of Southern Anatolia, 
except about 130 injured, who liave been placed in 
hospitals in Istanbul, and the surviving military 
cadets who have been sent to Konia. It is reported 
that the Government is discussing a proposal to 
rebuild Erzinjan on its present site, and temporary 
wooden cottages are t-o be erected. Dr. G, Van Dyk 
states that the first pulse to arrive at De Bilt 
(Holland) after the earthquake was dilatational, and 
that possible after-shocks were registered there on 
December 27 at 22h. 44m. 3s. G.M.T. and on 
December 28 at 3h. 30m. 45s. and 3h. 35m. 15s. 
G M.T. We are indebted to Rev. J. P. Rowland, S.J., 
of the Stonyhurst College Observatory, for a copy of 
the seismogram of the principal earthquake. This 
seems to indicate the possibility of three distinct 
shocks having occurred within the first minute. They 
appear to have been of increasing intensity and from 
very nearly the same epicentre. 

Drug Standardization 

The Harrison Memorial i/octure was delivered by 
Mr. A. D. Powell, chief analyst of Boots Pure Drug 
Co , Ltd., at the evening meeting of the Pharma¬ 
ceutical Society on January 9. His subject, “Drug 
Standardization”, was chosen, he said, in token of 
the work done in that connexion by the late Colonel 
E. F. Harrison prior to his undertaking the re¬ 
sponsibilities of liis post as chief of the Defensive Gas 
Warfare Department during the War of 1914-18. 
Mr. Powell surveyed the progress of standardization 
from the time when, as a result of the disclosures of 
the Lancet Analytical Sanitary Commission, the 
Adulteration Act 1860 was passed, and concluded 
by outlining his own ideas of the desirable features 
of a satisfactory drug standard. 

Mr. Powell put forward five points; (1) The 
description and principal requirements of strength 
should be free from ambiguity, and the descriptive 
paragraph, if it referred to a drug of definite chemical 
composition, should not be so restrictive as to insist 
on a particular method of preparation. (2) The 
degree of purity in terms of the substance, or of an 
active principle, should be defined wherever possible, 
unless, as with many organic chemicals, the melting 
point gave a sufficient indication of a high degree of 
purity. (3) The teste for purity should be diagnostic, 
and preferably capable of application under con¬ 
ditions varying within reasonable limits, (4) The 
number of tests for purity should cover all the 
impurities likely to be present in significant propor¬ 
tion, but should be limited by this consideration. 
(6) Tests to detect traces of unlikely impurities, or a 
redundance of tests for the same impurity, may 
weaken rather than strengthen a standard. In 
general, standardisation should be definite and free 
from ambiguous interpretationj this should not 
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enforce on academically high degree of purity in¬ 
volving artificially high cost of preparation without 
corresponding advantages in safety and therapeutio 
activity. 

A Pioneer of the Oil Engine 

As long aa there are oil engines, there will bo 
discussions as to the relative merits of tlie work of 
Herbert Akroyd Stuart in Great Britain and of 
Rudolph Diesel in Germany. Designers of engines 
to-day utilize the ideas of both, but whereas the 
name of Diesel has become a household word, that 
of Stuart is known only among engineers. It was 
said at the time Stuart died that lie “belonged to 
that rather tragic fraternity of inventors whose 
achievements have not secured from the world at 
large the recognition they merited”. That his work 
is fully appreciated in engineering circles was shown 
by the Diesel Engine Users’ Association, which on 
„ January 11 held a luncheon at the Connaught Rooms, 
London, to commemorate the fiftieth anniversary of 
his most important patents. 

After the luncheon, a sketch of tftuart’s life and 
work was given in a paper by Mr. T. Hombuoklo 
and Mr. A. K. Bruce. Stuart was bom in Yorkshire 
in 1864 and died in West Australia in 1927. He was 
among the earliest students of the Finsbury Technical 
College. While engaged at his father’s engineering 
works at Fenny Stratford, Buckinghamshire, he began 
experimenting with internal combustion engines, and 
in the years 1886-92 took out nine British patents 
for improvements. His leading patents were No 
7146 of May 8, 1890, and No. 15994 of October 8, 
1890. These were taken out in collaboration with 
C. It, Binney. In that of May 8, 1890, he claimed the 
novelty of compression ignition. Diesel's patent was 
not taken out until February 28, 1892. The manu¬ 
facture of oil engines according to Stuart’s patents 
was taken up by Messrs. Hornsby and Sons, Ltd, of 
Grantham, in 1891, and Stuart had little more to do 
with them. Unfortunately, the engines became 
known as “Hornsby-Akroyd” engines, and in America 
even as “Hornsby-Diesels”. At his death, Stuart 
left instructions for his papers to be destroyed, but 
he bequeathed sums of £500 and £700 respectively 
to the Institution of Mechanical Engineers and the 
Institute of Marine Engineers for prizes for papers 
on oil engines. 

British and American Civil Engineers 

Ik September last it had been arranged that 
representatives of the Institution of Civil Engineers 
should visit the United States in response to an 
invitation from the American Society of Civil 
Engineers, hut international unrest in Europe 
resulted in the cancellation of that visit. Had the 
visit taken place, it was intended that Mr. W, J. E. 
Btnnie, who was then president of the Institution, 
should present to the American Society of Civil 
Engineers a replica of the Myddelton Cup, as a token 
°f *>ha friendly relations winch have existed between 
the two eooiet fog. Lord Lothian has now, however, 
on behalf of the Institution, handed the replica to 


{*7 

Colonel D. H. Sawyer, president of the American 
Society, at a gathering of the members of that 
Society held in Washington on January 9. 

The original Cup wan presented to Sir Hugh 
Myddelton in 1613 by the Worshipful Company of 
Goldsmiths of London for his services m providing 
London with a supply of potable water. It remained 
m the possession of the Myddelton family until 1022, 
when it was acquired by the Goldsmiths' Company, 
Lord Lothian has, by completing the ceremony of 
presentation, cemented the cordial feeling between 
the two societies and strengthened that part of tho 
bond of international friendship which is based upon 
the creative genius of the civil engineer in all parts 
of the world. 

Non-Political Work of the League of Nations 

A report hy the Secretary -General on the work 
of the League of Nations (July—mid-November, 1930), 
which has just been issued, is an immediate sequel to 
the regular report on the work of the League, 1938-39 ; 
but is the first of a series which will be published 
periodically to keep the States Members informed of 
tho progress of tho League's work (League of Nations. 
Report on the Work of the League (Continuation), 
July-mid-November, 1939. (Official No. A.6(a), 
1939.) Pp 62. (Geneva: League of Nations; 
London : George Allen and Unwin, Ltd , 1939.) 
\», 6 d.). The report shows that with certain excep¬ 
tions—the European Conference on Rural Life, 
which was to have met at Geneva in October, for 
example, had to be postponed sine die —the League 
has been able to carry on, in spite of the War, 
its essential activities in the non-political fields 
in which it has been responsible for so much suc¬ 
cessful and constructive work in recent years. For 
the development of international co-operation in 
economic and social affairs, the creation of a Central 
Committee to direct and supervise the work of the 
League’s Committees dealing with those questions 
lias been reoommended and a draft constitution sub¬ 
mitted for the approval of the Assembly. 

A section in the report on eoonomio and financial 
questions refers to the meeting of representatives of 
National Nutrition Committees held at Buenos Aires 
in October and to measures taken to adapt the 
publications of the Economic Intelligence Service to 
the new conditions. Other sections deal with com¬ 
munications and transit, health questions, and traffic 
in opium and other dangerous drugs. It is interesting 
to note that maintenance of supervision of this 
traffic in war-time has been strongly urged by the 
United States of America, although not a member of 
the League. 

Vital Statistics of a Primitive People 

A study of the vital statistics of the lowland 
Kfinoi (Sakai) of Perak, Malay Peninsula, by H. T>. 
Noon© (J, Fed. Malay State# Aft**., 15, 4 ; 1939) is 
of interest in its bearing on the effect of the inter¬ 
racial and cultural contacts of a primitive people on 
their chances of survival. A generation ago it was 
regarded as a matter of time only before the then 
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dwindling pagan tribes of the Malay Peninsula would 
disappear. The obseri ations which Mr Noorie now 
records, however, suggest that in the group under 
notioe reouperativ© forces are at work, which enable 
them at least to hold their own against the effects of 
Malayan contacts and the adoption bv some of their 
number of the tenetfl of tho Muhommedan faith In 
the course of an economic and demographic survey 
in 1936, Mr. Noon© found that in fourteen groups 
with a population ostuuated at l,600 the number of 
children born to tho average lowland S6noi married 
woman is 4*15, the model family also being four, but 
with a tendency to increase The size of the family 
which occurs so many times m to contribute poten¬ 
tially more to a future generation than any other is 
five With tins figure as a characteristic, there is 
ground for hojie for the future 

Fertility, reckoned on the basis of the number of 
children who grow to maturity and become effective 
m adding offspring to the group, is assessed on the 
average survival figure of 3*003. the largest number 
of deaths before maturity taking place under the ago 
of six years. The sex ratio is 100 females to 107 38 
males bom ; and this is practically unchanged at 
maturity at 100 and 107 54 respectivelj r . These 
figures, taken in conjunction with other data recorded 
by Mr. Noone, point to tho conclusion that whilo 
groups in winch contacts have been recent appear 
to enter upon a stage during which the population 
suffers a disturbance of its reproduction rate, other 
groups have passed through this stage and have 
adjusted themselves well enough to lie at least as 
viable as their more primitive ami remoter hill 
cousms 

Disease and Race 

A cask winch is of considerable interest in its 
bearing upon the racial incidence and distribution of 
disease is reported from Egypt by S. Azmy Pasha 
and A. F. Zanaty ol Cairo {Lancet, 237, December 30. 
1939) The patient in question, a man, thirty-five 
years of age, who had lived m Cairo for twelve years, 
but previously to that in the country, was admitted 
to hospital with ntuexnia in August 1938 and after 
discharge was re-aduntted in a relapse in 1939. After 
a Fortnight’s treatment without improvement, a bone 
morrow puncture not only excluded an aleukaunic 
leucosis as well as a plastic antenna, but also showed 
rnegaloblosts typical of Addisonian anosmia. Addi¬ 
sonian uraemia, the authors point out, has a distinct 
racial incidence It is generally regarded as a disease 
of Nordic races and as less common among southern 
races. In America also a higher incidence has been 
recorded among immigrants from northern Europe 
(Anglo-Saxon) than among those of Larin extraction. 
It is also regarded os further supporting this view 
of racial susceptibility tliab the Finns, out of all 
races, are more liable to develop the disease when 
infested with IHphi/Uobothrium fatufn —a parasite 
which produces a blood-picture indistinguishable 
from that of genuine Addisonian anosmia. The disease 
rarely occurs in Asiatics and is unknown in tlte tropics. 
In Egyptians it is extremely rare, Tlte authors, after 
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examining hundreds of amemias, have found only 
this case now recorded, while another authority has 
encountered two cases only since 1935. 

Demography of Madagascar 

In liis inaugural thesis (Th&so do Paris, No. 657 ; 
1939) Dr. F61ix Kandriamanana states that a study 
of the population of Madagascar since tho beginning 
of tho century shows an annual rise, whioh was very 
pronounced (luring the first twelve years but under¬ 
went a decline during each of the subsequent twelve 
years In 1936*the population was 3,777,951 as com¬ 
pared with 2,244,876 in 1900. In 1904 and 1908 
various devastating epidemics, especially smallpox, 
measles, malaria and influenza, had a considerable 
effect upon the population. The annual birth-rate 
has increased from 64,847 in 1906 to 88,351 in 1936; 
but the increase is probably more apparent than real 
owing to the notification of births being oarriod out 
more completely then previously. 

During 1933 -36 the death-rate was 20*7 per 1,000, 
as compared with 28 5 in K&inion (1933- 35), 24 m 
Egypt (1930-34), 22 in Cochin-China (1931-35) and 
15*7 m France (1931-35) During the first year of life 
the mortality in 1034-36 was 177 per 1,000 births as 
compared with 83 in France (1930-34) and 206 m 
Japan (1934). The maternal mortality in childbirth 
showed a rate of 100 per 1,000 births, this high rate 
being due to disease and the poor constitution of 
the mothers. The most prevalent epidemic diseases 
in Madagascar are plague and malaria at the be- 
gimung of summer (December), followed in April by 
mfiuenza, measles, whooping cough and dysenteries. 
In Juno and July pulmonary diseases, especially 
pneumonia, predominate, followed ^Mdfluenza, 
while m September and October more or less 
severe outbreaks of alimentary diseases are 
prevalent. 

Animal Organisers 

Current Science is to be congratulated on presenting 
to Indian readers a comprehensive r6suvn6 of research 
on organisers (“Organisers in Animal Develop¬ 
ment”, Supp. Curr. Set August 1939, Bangalore). 
There are eight articles contributed by the 
distinguished investigators, O. Mangold, E. Rotmann, 
J. Holtfreter, P. Weiss, W Luther, C. D, Waddingttm, 
8 . Hflrstadius and C. M. Child. Four oP the articles 
are in German, the remainder in English. There are 
numerous illustrations. The subjects discussed range 
from tfie general work of organisers during develop¬ 
ment and the speoial factors influencing their activities, 
to collateral fields of research such as the study of 
regeneration of lost parts and physiological gradients, 
A certain amount of repetition and overlapping is 
inevitable in a series such as this, and it would have 
been helpful if a summary of the articles could have 
been provided. 

The story of the experimental work undertaken by 
Bpemaiut and his collaborators at Freiburg fan 
Breisgau oh btestoporio organisation centres in the 
amphibian egg is Well known in Great Britain. The 
old 'epigenesis’ venue ‘pmformot ion 1 controversy 
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was thereby revived in a new form. Vet where lias 
it led tts ? To a slightly better understanding of the 
laws governing development, but also to obstacles 
which defy further progress in the present state of 
our knowledge. For the moment, zoologists have 
exhausted the subject and awuit the arrival of a 
new idea. Some even deny the validity of the 
organiser theory, and it is possible that much of the 
work that lias been done may be relegated historically 
to one of those attractive side avenues in science 
which forms a pleasant rendezvous for a while but 
is destined to lie neglected later because it leads 
nowhere. 

Teaching of Statistics 

In a pnpor read to the Royal Statistical Society 
on .June 20, 1939, and printed, with the ensuing 
disoiiNNion. in its Journal (102, 532 : 1939), Dr. John 
Wishart pointed out, among other things necessary 
for the progress of the subject, the urgent need for 
'a standard treatise on its mathematical Hide There 
are many text-books on practical statistical methods, 
usually restricted to one particular Held of applica¬ 
tion, such os economics, business statistics, psycho¬ 
logy. or biology and medicine, m which the reader 
has to accept the statements without proof If a 
mathematical student asks where these proofs may 
be found, he may be told vl You must look up the 
original papers, which you will not lie able to under¬ 
stand 1 ’ It is urgently necessary that a text-book 
should be produced to end this unsatisfactory state 
of affairs. 

Dr. Wishart discussed m some detail what such a 
text-book should contain, and feared that it was 
beyond the powers of any one man to produce ; he 
favoured a co-oporativo venture. However, many 
will differ from Dr. Wishart on tlus point, and prefer 
the incompleteness which may be found in the work 
of a single writer to the lack of unity characteristic 
of a book produced by a committee. In the interests 
of science it is desirable that we should not liave to 
wait indefinitely until the ideal treatise can be pro¬ 
duced. Let someone have the courage to make tho 
attempt now r ; there is no one better qualified for 
the task than Dr. Wishart hunself 

Meteorology in Southern Rhodesia 

The meteorological report of the Department of 
Agriculture, Southern Rhodesia, for the year ended 
June 30, 1938, covers the period during which tho 
Northern Rhodesia Weather Service was taken over 
from the British East Africa Meteorological Service 
by arrangement with the Governments concerned. 
After the transfer, the establishment of a new air 
route in Northern Rhodesia was announced by the 
Government of that country to replace the existing 
route via Broken Hill and Mpika, and this led to 
the setting \rp of a first-order meteorological station 
at Lusaka, while arrangements were made to open 
t another at Kasama later. Civil aviation developed 
f to twice its initial volume during the period in 
Southern Rhodesia, and the Service found it difficult 
to meet the increased demands for weather reports. 


The formula used for the previous ten years for 
forecasting the seasonal rainfall gave a prediction of 
abundant rainfall for 1938-39, with a result that could 
not of course be indicated at the time of completion 
of this report The only previous comparable pre¬ 
diction of abundant rainfall was for 1934-35, and 
was the most conspicuous of only three failures out 
of the previous nine predictions to forecast whether 
the rainfall would be above or below the average. 
On one of these three occasions the predicted and 
actual departures were so small that it can reasonably 
be regHrded as a successful forecast, making the 
Huccesses nearly eighty per cent, which is a very 
satisfactory result It is stated that the predictions 
have proved of value, as may easily be credited m 
view of this high percentage. Tho report, as usual, 
includes extensive meteorological tables for a large 
number of stations for the year, among them those 
giving hourly values of several items for Salisbury 
Observatory 

Mistletoe, Magic and Medicine 

The October ihhuc of the Bullstin of the HiMory of 
Medicine < ontainn an excellent survey by Dr Leo 
Kanner, of Baltimore, of the history of mistletoe 
from the earliest tunes until the present day The 
magic virtues formerly attributed to it were as 
follows : it was regarded as a promoter of grain and 
fruit harvests ; a fattener of live-stocks ; an incentive 
to milk production ; a safeguard against ghosts and 
witches, nightmares and conflagrations , a bringer of 
luck to farmers, home owners, hunters, warriors, 
wrestlers and travellers ; an agent which forces spirits 
to reveal their secrets; a discoverer of buried 
treasures, and a feeder of the mystic mandrake. It 
was also characteristic of its magic powers that 
mistletoo was regarded as a panacea, as it was used 
for the prevention and cure of plague, leprosy, fevers, 
syphilis, consumption, haemorrhages, diseases of the 
heart and lungs, intestinal disorders, poor appetite, 
skin affections, nervous troubles and, most of all, 
epilepsy, 

On the other hand, mistletoe wss sometimes 
regarded as a baleful plant and was supposed to 
possess poisonous properties for which numerous 
remedies were prescribed by Galen and others. In 
the first half of the nineteenth century all the 
therapeutic properties of the mistletoe had become 
discredited, and it was not unhl 1906 that it became 
permanently established as a useful drug for the 
treatment of hypertension and later as a diuretic 
and styptic. 

Tests of a 4,000 kw. Gas*Turbine Set 

Prof. A. Htodola, in Engineering of January 5, 
gives a description and test results of a 4,000 kw. 
combustion-turbine generating set, recently con¬ 
structed by Messrs. Brown, Boveri and Co., Ltd., 
of Baden, Switzerland, fbr the city of NeuchAtel. 
The set was built for installing in a bomb-proof 
chamber for use in emergencies, and consists of on 
axial-type air-compressor, a combustion chamber, a 
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gas-turbine exhausting direct to the atmosphere, and 
an electric generator. "The present-day possibilities 
of realising a successful gas-turbine, resulting from 
the improvement of the compressor efficiency on the 
one hand, and the availability of heat resisting 
materials on the other hand, would have appeared 
unthinkable but a short time ago ” 

When the set is working, with the temperature of 
the atmosphere about 77° K, air from the com¬ 
pressor is discharged at a pressure of about 60 lb. 
per sq. in. and a temjjeratum of nearly 400° F to 
the combustion chamber. The fuol is gas oil. Only 
a part of the air is used for combustion, the re* 
mainder being use>d to bring down the temperature 
of the burnt gases to about 1.000° F , at which 
temperature they enter the turbine After doing 
work in the turbine, the gas is exhausted to the 
atmosphere at a temperature of about 600° F. The 
set is rated at 4,000 kw., and revolves at 3,000 r.p.m., 
producing three-phase current at 50 cycles. The 
thermal efficiency is 17*38 per cent The gas turbine, 
says Prof. Stodola, has many promising possibilities 
which merit the attention of prime-mover designers 
and of leaders of industry. 

Swiss Watch-makmg Industry 
In tSwtae Technics, published by the Swiss Office 
for the Development of Trade, in Zurich and Laus¬ 
anne, during November-Deeember 1939, it is stated 
that although less trade was carried out during the 
first few months of the year than during the corre¬ 
sponding months of 1938 there was decided improve¬ 
ment in the summer, so tliat exports to most foreign 
countries very nearly reached the 1938 figures. This 
progress would certainly ha\e been maintained had 
it not boon for the War It would be absurd to give 
way to despondency with regard to the future of 
the Swiss watoh-making trade. There are two good 
reasons for looking forward hopefully. The first is 
the great improvements made by the industry in 
perfecting watches during the last ten years. The 
improvements have been continuous. 

The 1939 steel watch is proof against fall, shock 
and damp. It is antunagnetic and does not oxidize. 
It unites a number of advantages and improvements 
not found in the best watches made before the War of 
1914-18, The manufacturers are not afraid of losing 
their customers. As an example they give Great 
Britain, where the demand is increasing owing to 
the greater need for punctuality. The second reason 
lies in the organization of the Swiss watch-making 
industry. The watches are made of good materials 
and with great technical skill. Quite poor people 
will always find good watches at a price suited to 
their purses. Competition which the Swiss might 
justly have feared has now disappeared. They are 
therefore prepared to provide the world with the 
three types of watches produced by & trade that is 
built up on sound principles : chronometers and 
preoision instruments, suitable for observatories, 
beautiful high grade watches, and cheaper watohes 
which nevertheless keep good time. It is thus that 
the Swiss industry faces the great crisis. 
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Barth Tremors in Belgium 

Ok January 7 two earthquake tremors were 
distinctly felt in the district immediately to the east of 
Mens, one at about 4.30 p.rn. and the other at about 
8.30 p.m. These were recorded at the ITccle Observa¬ 
tory at 4.29 p.m. and 8.32 p.m. respectively and the 
epicentre appears to have been near latitude 50° 28' N., 
longitude 4° O' E. No damage or casualties are re¬ 
ported. It will be remembered tliat a much stronger 
eart hquake did damage to property and caused injury 
to ten people in Belgium on June 11, 1938 (Nature, 
144, 950 ; 1939) On that occasion the epicentre 
wan determined by the chief of the Belgian Seiamo- 
logical Servioe, Dr. O. Romville, to have been between 
Audenardo and Renaix, latitude 50° 47' N., longitude 
3 U 35' E. The 1940 epicentre thus appears to have 
been a little to the south and east of the 1938 epi¬ 
centre, though any connexion between thmn is 
doubtful. The 1938 earthquake had a depth of focus 
of 45 krn. though the 1940 one may have been 
superficial. 

Development of Moscow 

A booklet reoently issued m Moscow entitled 
"Moscow in Figures’* (London: Kustua To-day 
Press Service) shows the development of the Soviet 
capital m recent years. According to the figures 
given, during the last thirteen years the popula¬ 
tion of Moscow has more than doubled, at present 
numbering 4,137,000. Moscow is now the third 
largest city m the world. The number of workers 
and employees in the factories and institutions 
of Moscow in 1939 reached 2,300,000, as against 
600,000 in 1913. In 1938 there were 117,200 births 
in Moscow. The city haw 175 scientific research 
institutions in which 9,000 scientific workers are 
engaged. The higher educational institutions of 
Moscow have 95,000 students. During the last four 
years 350 new schools have been built. The number 
of pupils at present attending the Moscow schools 
is 608,300. 

Hygiene in South China 

The November issue of the Bulletin de VOffice 
d'Hygt&ie Publique contains an account by Inspector- 
General Dr. A. Lasnet, the delegate of Algeria* of a 
sanitary mission sent by the Health Seotion of the 
League of Nations to South China in December 1937, 
six months after the onset of tlie war between China 
and Japan. The work of the mission consisted in 

(1) a campaign against infectious diseases, especially 
smallpox during the cold season, cholera during the 
hot season and malaria in the spring and summer; 

(2) wholesale destruction of insanitary houses, con¬ 
struction of wide sunny streets, proper disposal of 
exoreta, and protection of the water supply; 

(3) education of the population in hygiene. 

Detection of Toxic Gam 
Leaflets 8 and 9 of "Methods for the Detection 
of Toxic Gases In Industry”, published by the 
Department of Scientific and Industrial Research 
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(H.M. Stationery Office, 2s. 6 d. each net) deal with 
phosgene and arsine, respectively. The methods 
used are colorimetric, the reagents being diphenyl- 
amine and p -dimethy Iammobenzaldehyde in the oase 
of phosgene, and mercuric chloride in the case of 
arsine. Full directions for performing the tests are 
given 

Colonial Service Appointments 

The following appointments and promotions in the 
Colonial Service have recently been made : M. 
Lunan and C. Mansfield, agricultural officers, Tan¬ 
ganyika Territory ; A H. Milne, veterinary officer, 
Nyasaland ; H. W. 0. Newlands, veterinary officer, 
Tanganyika Territory ; R. H. Owen, veterinary 
officer, Gold Coast; C. D. V. Georgi, senior ohemist. 
Research Branch, chief research officer. Agricultural 
Department, Malaya ; R. R. Glanville, senior agri¬ 
cultural officer, Sierre Leone, principal agricultural 
officer, Nigeria ; W. G. Leckie, senior agricultural 
% officer, Kenya, deputy director of agriculture, 
Basutoland; F A Squire, entomologist, Windward 
and Leeward Islands, entomologist, Sierra Leone ; 
C A. Thorold, plant pathologist, Kenya, plant 
pathologist. Department of Agriculture, Trinidad ; 
R G. M. Willan, assistant conservator of forests, 
Nyasaland, assistant conservator of 1 oresfcs, 

Cyprus. 

Prize Awards of the Paris Academy of Sciences 

The annual public meeting of the Paris Academy 
of Sciences was held in December, and the customary 
long list of prize and medal awards for 1939 has been 
published. Lack of space precludes publication of the 
complete list of awards, most of which naturally go 
to French workers, but the names of the following 
investigators outside France who received prizes may 
be put on record : Prof. Nicolas Coculeaoo, honorary 
director of the Observatory and honorary professor of 
the Faculty of Science of the University of Bucharest, 
the G. do Ponh&ooulant Prize for his studies of 
celestial mechanics, especially on the development of 
the perturbing function ; Prof. Luoien Dautrebande, 
of the University of Li&ge, a Montyon (Unhealthy 
Trades) Prize of 2,500 francs for his researches during 
the past twenty years on tlie toxicology of the 
vapours of different solvents used in industry ; Prof. 
Pierre Coulouma, of Lille, and director of the In¬ 
stitute of Anatomy of Fnbourg, and L6on Devos, of 
the Faculty of Medicine of Lille, a Montyon Prize of 
2,500 francs for their work entitled “Lew zones 
pulmonaires. Anatomic at radiologic chez VHomme. 
La Jobation et la zonation des poumons. fitudes 
d’anatomio oompar£e chez 1’Hotnme et les Mam* 
miffcres”. 

Pood Rationing: Special Diets 

At the request of the Ministry of Food, the 
Ministry Health, and the Department of Health 
for Scotland, the Medical Research Council has 
* appointed an expert committee "to advise from 
time to time on the question whether it is necessary 
on medic at grounds to modify or supplement rations 


in the case of invalids and other persons on special 
diets”. The following have accepted the Council's 
invitation to serve on the committee : Sir Edward 
Mellanby (chairman), secretary of the Medical 
Research Council; Prof. L. R. P. Davidson, professor 
of medicine in the University of Edinburgh ; the 
Right Hon. Lord Dawson of Penn ; Prof. F R. 
Fraser, professor of medicine in the British Post¬ 
graduate Medical School, London, Prof. H. P, 
Hunsworth, professor of medicine in University 
College Hospital Medical School, London; Dr. 
R D. Lawrence, King's College Hospital Medical 
School, London; Dr.R.A MoCanoe, reader in medicine 
in the University of Cambridge ; Dr. J. C. Spence, 
Victoria Infirmary, and cliuioal teacher in medicine 
m King's College, Newoastle-on-Tyne. The com¬ 
mittee will hold its first meeting at once, when the 
question of diabetic diets will be particularly con¬ 
sidered 

Announcements 

Dh. C. H. Desch retired trom the post of super* 
intendent of the Department of Metallurgy and 
Metallurgical Chemistry, National Physical Labora¬ 
tory, on December 31 last, having attained the 
normal age limit. Dr. Desch will be succeeded by 
Dr 0. Sykes, of the Metropohtan-Vickors Research 
Laboratories, who will take up his duties at Tedding- 
ton ori March 1 

The annual general meeting of the London and 
Home ('mmties Branch of the Institute of Physics 
will be held on January 25, in the lecture theatre of 
the Royal Institution, London, W.l. At the con¬ 
clusion of the business, a lecture will be given by 
Dr. H. Spencer Jones, Astronomer Royal, entitled : 
“The Measurement of Time”. 

The next meeting of the Plastics Group of the 
Society of Chemical Industry will take the form of a 
joint symposium with the Faraday Society at Caxton 
Hall, (’arton Street, Victoria Street, S.W.l, on 
January 26, at 6,30 p.m. The symposium will be 
entitled : “Molecular Size and Structure and their 
Influence on the Properties of Plastics”. Further 
information can be obtained from the Hon. Secretary 
of the Plastics Group, Society of Chemical Industry, 
Clifton House, Euston Road, London, N.W.l. 

The Hotel Dieu of Quebec, the oldest hospital in 
Canada, and with the possible exception of one in 
Mexico, the oldest hospital in North America, has 
reoently celebrated the tercentenary of its foundation. 

The centenary of the foundation of the Belgian 
Royal Academy of Medicine will be celebrated on 
September 19, 1941. 

The New York office of the United States Public 
Health Services is sponsoring the formation of a 
Society for the Study of Syphilis for all physicians 
in the city who ore interested in the diagnosis and 
treatment of the disease. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature, No notive is taken of anonymous communications 

In the prehent circumstances, proofs of “letters’* will not be submitted to 

CORRESPONDENTS OUTSIDE (tKEAT BRITAIN 

Notes on points in some of this week’s letters appear on p ill. Correspondents 
ark invited to attach similar summaries to their communications. 
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Fig. 2 

a AND b ARK ARRANGED FOR STEREOSCOPIC OBSERVATION WITH 
TTTK NAKED BYE, WHEN USUALLY THE LEFT KVR SEES THE 
RIGHT*HAND prOTUBE. 


Evidence for Transformation 
of Mesotrons into Electrons 

One of the outstanding questions re¬ 
garding the mesotron is that of its 
ultimate fate. Certain properties of this 
particle are remarkably like those of the 
hypothetical particle assumed by Yuk¬ 
awa in his theory ot nuclear forces and 
{J-disintegration, and this lias led to the 
view that the two may l>e identical. 

Within a rather large experimental 
error they have the same mass, and both 
are unstable in the free state, having an 
average life of the order of HH seconds 
The disappearance of the particle of 
Yukawa’s theory at the end of its life 
takes place through its transformation 
into an electron and a neutrino, and 
it is regarding this that hitherto thoro 
has been no evidence of a parallel be¬ 
tween it and the mesotron of cosmic rays. In fact, 
existing experimental evidence has rather gone to 
show that mesotrons suffer at the end of their life 
some other fate than befalls the Yukawa particle. 

With the object of obtaining information on tins 
orucial point we constructed a largo cloud-chamber 
(24 m, diameter, 20 in. deep) which, with its large 
sensitive period and volume, might catch a cosmic 
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ray mesotron coining to the end of its range m the 
gas of the chamber. A recent photograph taken 
with this shows a mesotron track terminating in the 
gas as desired. From its end there emerges a fast 
elootron track, the kinetic energy of which is very 
much greater than the kinetic energy of the mesotron, 
but is comparable with its mass energy This 
indicates that the mesotron transforms into an 
electron, in wluoh case the remarkable parallel 
between the mesotron and the Yukawa particle is 
taken one stage further. In terms of Yukawa’s 
theory, the phenomenon observed may be described 
as a disintegration of the mesotron with the emission 
of an electron, thus constituting the most elementary 
form of ^-disintegration. 

Fig. 1 is a reproduction of one of the photographs 
of the stereoscopic pair. The dense track AF is that 
of the mesotron, and the faint track FG leaving its 
end, near the bottom of the chamber, is that of the 
fast electron. It will be notioed that the latter is 
comparable in density with the tracks of other fast 
particles whioh happened to traverse the chamber in 
the same region. Fig. 2 is a larger reproduction of 
the stereosoopio pair, showing only the end portion 
of the mesotron track and the emergent electron 
(2a is not in as good focus as 26). Fig. 3 is a 
heavily exposed reproduction of the last few milli¬ 
metres of the mesotron track to bring out its shape 
though the electron track is thereby nearly lost, and 
Fig. 4 is an enlargement of the 3-traok at E to show 
more clearly its initial direction. The tracks in the 
present reproductions are much leas distinct than in 
the original negatives and photographic prints, and 
this particularly applies to the fhefc tracks (including 
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FO) and the short 8-traeks, of wlueh there are at 
(east six obvious ones to be seen between O and F 
on the original negative. 

That the dense track is that of a mesotron follows 
from its range and curvature, and from the 8-tracks 
An accurate estimate of the mass from the curvature 
is not possible because the scattering which the 
particle suffers interferes appreciably with the curva¬ 
ture due to the magnetic field. The straightness of 
FO and of neighbouring fast tracks shows that there 
was no appreciable ^distortion from air motion. The 
radius of curvature, p, at /f, measured over AC 
(~20 cm.), is 70 cm., giving H p — 1180 x 70 — 
8*3 x 10*. The range beyond B is 33 cm in the 
chamber, corresponding to 41 cm of normal air. 
These data give a mass, |x, of (250 ± 70) m, where m 
represents electronic mass. This is of the same 
order as previous estimates of the mass of the 
mesotron, and is sufficiently far removed from the 
mass of the proton (1840 m) to establish the particle 
as a mesotron. The number and range of the 8-traoks 
also indicate mesotronio mass, and rule out a proton. 
In particular the long 8-traok at E, which in the 
reproduction in Fig. 3 is 
soon to be directed nearly 
forward, has a path-range, 

H\ equal to 0-06 ±0*03 
tunes the remaining range, 

R> of the heavy particle 
This is roughly the range 
that would be expected 
for a secondary electron 
knocked nearly forward 
by a mesotron with the 
observed remaining range. It is, however, at 
least five times greater than the range of the 
longest 8-track that could be produced by a pro¬ 
ton. The latter is approximately (2 a ’ */1840)^ - 
0*00622. Regarding the ‘scattering* of the track, 
while it is more pronounced than the average effect, 
expected For a mesotron, it is more compatible with 
the latter than with a proton or any other known 
particle. The natural ‘curvature’ of cloud-traoks 
due to multiple and single scattering is discussed by 
one of us in a paper now in the press (Physical 
Review). It is there shown that towards the end of 
its range-last 5 cm. or so—the natural curvature 
of a mesotron track may well exceed its magnetic 
curvature in a field of 1,200 gauss (The ‘kmk’ at D 
contributes little to the average curvature and is 
possibly more a thinning of the track on one side than 
a true deflection. The ‘single’ scattering at C 
appreciably reduces the overall curvature.) The bend¬ 
ing of the track in the last 5 mm. or so (Fig. 3) is of 
interest. It indicates that the mesotron has come to 
the end of its range, thus discounting the possibility 
that the photograph represents the production of a 
mesotron and an electron by a neutral particle 
Against this supposition are also the facts that the 
long 8-track at E is initially directed forward, and 
that the ^tracks are more numerous in the lower 
half of the track. Both indicate motion of the 
mesotron towards F. 

The curvature of the electron track, FO, is very 
small. Actually there is detectable (Fig. 26), a small 
curvature in a direction indicating a positive charge, 
which is also the direction of the curvature of the 
mesotron. The photograph thus represents a positive 
' mesotron transforming into a positive electron. So 
for as it can be estimated, the radius of curvature of 
FO is 2(K) cm* ± 60 per cent, which in the field of 
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1180 gauss (neglecting any distortion due to air- 
motion) indicates an energy of 70 Mev. ± 50 per oent. 
Taking \t — 200 m, and assuming that a neutrino 
takes half the energy, the energy of the electron 
would be 100 «* 50 Mev. 

The large energy of the electron shows, quite apart 
from Yukawa's theory, that mass has been annihi¬ 
lated—-for the mesotron, even if we suppose it has 
disintegrated before ‘stopping*, has certainly less 
than 4 Mev. of kinetic energy. Actually, the large 
bending of the end of the mesotron track indicates 
(as already pointed out) that E is the normal end of 
Uh range, where it lias reached too low a velocity 
to ionize further. In this connexion it is of 
interest that an upper limit to the lifetime, t, of 
this mesotron, since its entry into the chamber, 
can be set from the fact that the electron track starts 
from a point certainly not more than 0*4 mm. from 
the end of the mesotron track. Assuming the meso¬ 
tron. after it ceases to ionize, to diffuse with gas- 
kinetic free path (I ft-* cm ) and thermal velocity 
(10* cm /see ) this gives an upper limit to t of 
(0*04*/10^* v 10*) ^2 x 10~* seconds. Actually it is 
likely that a mesotron, when it stops ionizing, has a 
volooity of at- least 10 7 cm /sec., and a free path 
considerably greater than gas-kinetic values, so that 
t must be much less than the above limit. The 
average value of r deduced from the anomalous 
absorption of cosmic ray mesotrons is of the order of 
10 “* seconds 
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Large Cosmic Ray Showers and Mesons 

It has been pointed out recently by Ilhabha, 
Carmichael and Chou 1 that a meson may produce a 
large cosmic ray shower by knooking on an atomic 
eleotron m a close collision ; this elootron then pro¬ 
duces a shower by the ordinary cascade process. 
Previously, Bhahha* had come to the conclusion that 
large knook-on showers are comparatively unim¬ 
portant ; but he hail based lus argument on the 
assumption that the scattering of mesons by electrons 
could be described by the Dirac relativistic theory. 
However, Massey anil Corben* have shown that the 
effect of the spin of the meson is greatly to inorease 
the scattering for high energies of the incident meson 
and the knocked-on electron. Using Massey and 
Cor ben’s formula, Bhabha, Carmichael and Chou have 
shown that the experimental results of Carmichael 
and Chou* can be reasonably well explained, whereas 
the previous theory predicted too few large showers. 

There is. however, another prooess which has to be 
considered In passing a nucleus, a meson may emit 
a very hard y-ray, and this y-ray will start a cascade 
shower. Since y-rays and electrons are about equally 
efficient in producing showers, it is only necessary to 
consider the relative magnitude of the cross-sections 
for knocking-on an electron and producing a y-ray of 
the same energy, and it appears from calculations 
which we have recently carried out that at sufficiently 
high energies the production of a y-ray is the more 
probable prooess. 

The direct calculation of the radiation loss by 
mesons is distinctly complicated. We have, therefore, 
used the method of impact parameters employed by 
v. Weizs&cker and by Williams for discussing the 
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oorro*pondiiig electron problem. This method requires 
a knowledge of the scattering cross-section for light 
quanta by mesons which are initially at rest. We 
have calculated this, using Kemmer’s new matrix 
formulation of the meson equations*, wliioh is par¬ 
ticularly well adapted to the treatment of problems 
not involving the nuclear interaction. We have then 
used this formula, which ib too complicated to bo 
quoted here, to obtain the radiation loss in the 
extreme relativistic case Wo tind tlrnt the differential 
cross-section for the process m wluoli a meson of 
energy E collides with a heavy nucleus of atomic 
number Z and emits a y-ray the energy of which lies 
in the range e(e I dt)E< is 


137 12 



E 


me 1 


(2-2c + 7c*)</c, 


( 1 ) 


where m is the mass of tho meson. {This formula 
does not apply to very small values of t ) 

The corresponding cross-section for tho knock-on 
process m which the moson gives up a fraction t of 
its energy to one of the Z atomic electrons is 
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Hence, for energies greater than about 300 mc l (Z, 
that is, about 4 x 10* ev. for air and about 4 x 10* ev* 
for lead, the emission of a y-ray is tho more probable 
prooess. It is, therefore, clear that the calculations 
of Bhabha, Carmichael and Chou must bo modified , 
tho revised theory will give an even greater number 
of large showers. 

It is also of interest to compare (1) with the 
corresponding formula for electrons, which according 
to v. Wewaftoker is, with sufficient accuracy, 
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whore m, is the electronic mass. We see that in spite 
of the much larger mass of the meson, the oross- 
seotion for the emission of a very energetic y-ray 
(for which e ~ 1) is greater for mesons than for 
electrons, provided that the energy is greater than 
about 3 X 10 13 log (137#- 1) o.v Similarly, wo can 
oonolude that a y-ray with energy greater than about 
10 u ev. is more likely to produce a meson pair than 
on electron pair, provided of course that the eleotron 
theory and the meson theory both remain valid m 
this region Ah a consequence of this we may expect 
to find cascade showers consisting mainly of mesons 
and y-rays high up in tho atmosphere. As the energies 
of the individual particles dimmish, the number of 
mesons will decrease, since elootrons will be created 
instead of mesons when the energies of the y-rays 
fall appreciably below 10 u ev. 

Full details of the calculations will be published 
when circumstances permit 

A. H. Wilson 
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Series in Nuclear Energy-Levels 

F. G. Kruger, F. W. Stallnuum end W. E. Hhoupp 1 , 
investigating the y-speotrum and the spectrum of the 
emitted neutrons of the reaction ®Be + 

*5 B* f J,n — 1 5 °B, have found a system of excitation 
energy-levels of the nucleus with the values 
0*26; 0*50; 0*01; 144; 1-93; 2*92; 3 64 and 
4*73 Mev., which they interpret os *S l D*D l D*F 
levels. 

It is worth remarking that the second, fourth, 
sixth and eighth terms can be represented by the 
formula Eg; =* 0*239 K(K 4- 1) Mev, with K 
1; 2; 3; 4; that is, 0*478 ; 1*434; 2*868 and 
4*780 Mev. (by the method of least squares), the 
deviation of the experimental data being much 
smaller than the error of 5 per cent admitted by the 
authors. The formula above corresponds to the law 
of terms of the rigid rotator in quantum mechanics 
Eg •-=* K(K -|- l)h*!2J, where K is the angular 
quantum number and J is the moment of inertia. 

Also, the ratio of the third and the seventh term 
being 1 : 6 fits surprisingly well into the scheme above 
with A' — 1 and K » 3. In consequence, we should 
expect a further term with K ** 2 , and there is 
such a term (the fifth) at 1*93. The method of least 
squares leads to 1*84 Mev , just within the limit of 
the error admitted by the authors, and to Eg = 0*307 
K(K -1- 1) Mev., with K — 1 ; 2 ; 3. The moments 
of inertia are then J x = 1*46 x 10- 4 * and J t — 
1*13 x 10 -4 * gm.om. 1 . Inserting the mass of **B, 
we oan calculate a lower limit of the radius of the 
rotating nucleus to be r > 2*6 x KH* cm., which 
appears a reasonable value. With spherical distribu¬ 
tion of the particles (J = $Mr % ) f we get r^h. — 
4*15 x 10“ l> and 4-71 x 10" 1 * cm. respectively. That 
we find two different moments is due either to 
isomerism of the nucleus or to a non-spherioal 
symmetry of the nuoleus. Thus all terms equal to 
or greater than 0*48 Mev. of oan be represented 
as terms of the rigid rotator, and the law is confirmed 
with eigen values 10 10 times as great as in moleoules 

The term law of the rotator oan be applied also to 
other nuclei. For example, in **Mg, excitation levels 
are known* at 2*3, 4*0 and 5*0 Mev. With Eg — 
55 5 K(K + 1) kv., K - 0 ; 8 ; 9 ; we get 2 33 . 

4*00 and 5*00 Mev. For the moment of M Mg we find 
6*26 x 10- 48 gm.cm.*, r e pii. ** 0*06 x lO^ 1 * cm. 

Even for nuclei as heavy as ** , AoX, the law of 
rotation holds and provides a description of the 
energy levels. Analysing the a-raye of * ,7 RaAc, $. 
Rosenblum* has found levels at 30 ; 01 ; 81 ; 136 ; 
174; 197; 235; 247; 288; 313; 335; 386 kv. (some 
other very feeble ones are not yet determined exactly). 
With the formal® Eg ™ 1 *490 K(K + I) kv, and 
Eg *= 1*594 K(K + 1) kv., using least squares, 
we get corresponding levels at 29*9; 02*8; 83*6 ; 
134*6; 175*3; 197*5; 233*2; 248*7; 290*1 ; 

314*2; 334*7; 382*0 kv. These levels are also in con¬ 
formity with the experimental data of y-rays. In 
particular, we find for the highest term: 

382*0 - 334*7 ; 233*2; 210*4; ^*8; 29*9 kv. 

differences 47*9; 149*4; 172*2; 219*8; 362*7 kv, 

y-Rays are measured with 

47*9; 149*2; 172*7; 219*4; 363*0 kv. 

The moments of llt AoA‘ come out to he ^ » 
2*18 x 10-" and J ~ 2*32 x HH* gm.cm,* 
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respectively; the radii r S pi, ** I‘22 x 10" ia and 
1*20 x MH 1 cm. respectively. 

In accordance with the assumption of equal density, 
the % powers of the mean values of the moments of 
inertia of the three atomic nuclei described above ore 
proportional to the atomic weight within 1 per cent, 
namely, 10 : 20 : 223. 

A more detailed discussion and the application to 
other nuclei will be published elsewhere. 

K. M. OUGGENHKIMER 

King's College, 

Cambridge. 
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Wave-length Effect in the Reaction of 
Human Skin to X- and Gamma-Radiation 

Thk quantitative variation with wave-length of 
the reaction of human skin to X- and y-radiation is 
of both clinical and biological importance. Of 
especial interest is the determination of the ratio 
of the biologically equivalent doses, appropriately 
measured in rOntgenn, of X-radiation of effective wave¬ 
length 110-170 x.u. and of y-radiation of wave-length 
10-20 x.u. It is an accepted clinical observation 
that the dose of X-radiation equivalent m the pro¬ 
duction of skin erythema to 1 r unit of y-radiation 
is less than unity, and recent work 1 suggests a value 
of the order 1/1 *3- However, in this and most other 
studies, the depth dose distribution was very different 
for the two radiations. 

During a clinical investigation with another object, 
I have examined the skm reactions produced by 
y-radiation in which the depth dose at 0*5 cm was 
97-108 per cent; this distribution was attained 
during the treatment of oases of carcinoma of the 
kp by means of two-plane moulded applicators. 
Routine X-ray therapy has made comparison possible 
artd ten of the y-ray cases were selected together with 
ten suitable cases receiving X-radiation of approxim¬ 
ate effective wave-length 145 x.u. In both groups, 
the end-point observed was the onset of moist 
desquamation and the overall time of irradiation 
was 192 hours, The dosage rates were 0-900-1*20 
r/min. for y-radiation and 28*0-31*5 r,/min. for 
X-radiation ; in the fortner case, the intervals 
between the exposures were never greater than 12 
hours; but in the latter, two 48-hour intervals 
occurred together with the usual 24-hour intervals. 
Reoent experiments 1 * 1 show that these differences m 
dosage rate and time spacing produce an error not 
greater than 5 per cent in the required ratio. The 
X-ray apparatus was calibrated using a rice phantom 
and a Viotoreen dosimeter, and the measurements 
were kindly checked by Dr. D. E. Lea using a free 
air ionixation chamber. The y-ray intensities were 
calculated assuming that 1 Imo. hr. ** 8*4 r„ and the 
homogeneity of the field at the skin was checked 
t photographically, Clinically similar reactions were 
observed* among these twenty seleoted oases, with 
X~radta&m with a mean dose 4360 r. (minimum 
4,200 maximum 4,600 r.) and with y-radiation 


with a mean dose 5,790 r. (minimum 5,490 r. ; maxi¬ 
mum 6,500 r.); the reaction did not occur with 
y-ray doses 5,200 and 5,350 r. From the results, it is 
concluded that 0*7-0 *8 r. unit of X-radiation of 
effective wave-length 145 x.u. is equivalent, in the 
production of moist desquamation of normal human 
skm, to 1 r. unit of y-radmtion of effective wave¬ 
length 15 X T7. 

It is important to know whether this result is 
capable of quantitative explanation in terms of the 
contribution from photo-electric absorption in the 
heavier elements present, including the sulphur of 
the stratum oomeum. Tedious but straightforward 
calculations, including once-scattered radiation, show 
that the ‘physical erythemal effectiveness* Wx* for 
radiation of primary wave-length X, which is defined 
as proportional to the ratio of the energy absorption* 
per unit volume in tiHflue at depth z « 0*1 mm. and 
in a small air oavity at z « 0 half embedded at the 
surface of a phantom, is given by : 

Wi - [Me + I* (*-*<■)]( i + K(X)1- 

(T -f Oa) air ^ J 

where k is an arbitrary constant, *i and o a respectively 
the photo-electric and scattering absorption co¬ 
efficients at X, ji,. the absorption coefficient and z c 
the tliiokness of the stratum oomeum and p, the 
absorption coefficient of the subjacent tissues. K(\) 
m a slowly varying function of X and is <£ 3 per cent 
for X — 145 x.u. This equation has been tested by 

calculating the value of for a large 

(t + <J«) air 

number of possible (and improbable!) tissue and 
nuclear compositions M using Sautor’s formula to 
obtain t * From the results, the conclusion must be 
reached that these physical considerations cannot 
possibly lead to a value of the ratio less than 0*9, 
which is significantly greater than that observed. 

In seeking an explanation in terms of a chemical 
process, the participation of excited molecules 7 
appears to bo supported by the similarity of the 
photo-chemical changes produoed in certain organic 
compounds by ultra-violet and X- and y-radiations 4 . 
Further, the theoretical possibility of a small wave¬ 
length effect, but in the opposite direction to that 
observed, iH introduced by tho work of Hethe 4 , who 
showed that during the passage of fast electrons 
through atomic hydrogen the ratio of the probabilities 
of excitation to ionization processes increased slowly 
with the energy of the electron. The similarity of the 
values of the ionization and exoitation potentials 11 * 
suggests that the effect may be of the same order 
for water as for hydrogen. Calculations on this basis 
(including secondary processes) show that in water 
the ratio of the number of excitation to ionization 
processes for radiation of wave-length 12*1 x.u. is 
<11 *06 times the value for the wave-length 121 x.u. ; 
hence this effect is not likely to be of importance. 

These considerations suggest that the observed 
response of human skin to X- and y-radiation* 
cannot be attributed quantitatively to its exceptional 
histological and chemical structure alone, as appears 
to be the case for the wave-length effect with ultra¬ 
violet radiation* 1 , and it is worthy of note that 
similar values of the ratio discussed are suggested by 
reoent work on other living cells, assuming that 
1 Imo, hr.»$*4 r* j for example, 0-05 for Drosophila 
eggs 1 *, 0*73 for Drosophila pup» u . Comparison of 
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the ratio for normal and neoplastic tissues would be 
of great radio-therapeutic interest 
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the Medical Researoh Council for financial assistance. 

Joseph 8. Mitchkli, 


Department of Medicine, 

University of Cambridge 
Deo. 18. 

1 For example, Cowell, MAC, llrll Kmp Canrir Campaign 
Annual Report, p 162 (193H) 

*Qulmby, B. H , amt MacComb, W 8 , Radiology, 80, 306 (1937) 

* McWhirter, R„ lint J Radiol, 0, 287 (1036) 

4 C7. St. Rothman and Fr Schaaf, “Hamlburh der Hautu UokcIiU ekt* 
hVt." Berlin (1/8), 161 377 (1029), Wilkereon, V, A , J Bud 
Chm , 107, 377 (1934), 8ehmid, R., Arrh / Verm , 176, 493 
(1037) 

h Cuiperwson, T,, Skand Arch Phytiol , Bupp. 8 (1036) 
m Cf, H el tier, W., “Quantum Thiory of Radiation”, Oxford, p 186 
(1036). 

I Cf Frlcke, H , Cold Spring Harbor Symposia, fi, 241 (1034) 

• Beeknr. J. P., Strahlentherapie, 48, 206 (1933), Allen, A J , tt al, 

RweW J t 81, 196 (1036) , Cf Alleopp, C B , “Medical Uses 
of Radium’S P 12 (1038) 

•llethe, II , “Handb Physik.'\ 84. 1, 618 (1033) 

I’rUe, W. 0., J. Chant Phye , 4, 147 (1936). Beth*\ H , “Handb, 
Physlk ”, 84, 1, 278 (1933) 

II Mitchell, J. 8., Proc Roy boc , li, 186, 241 (1938) 
l, Hen»haw, P. 8 , and Fraud*, I). 8, Radiology , 87, 600 (1036), 

<7 Kxuer, F. M , and Packard, C , Radiology, 86, 891 (1936) 

,J MUIler, J. H , Strahlentherapie, 64 633 (1939) 


Cozymase in Adre nalectomized Rats 

During recent years, VerzAr and his oo -workers 
have tned to demonstrate that the adrenal oortioal 
hormone plays an important part m the phosphory¬ 
lations of the body. They have, among other foots 
supporting this hypothesis, shown that laofcoflavine 
has no B,-effect in adranalectomized rats. In these, 
however, the full vitamin effect is obtained by 
lactoflavino-phosphate 1 They have further shown 
that in adrenaleotomized rats the liver contains 
abnormally small amounts of fixed lactoflavine*. 

In view of these findings, we have thought it of 
interest to investigate whether the metabolism of 
cozymase, another prosthetic group carrying the 
P() 4 group at quite a different position from that of 
lactofiavme, is influenced by adrenalectomy, 

Whit© rats weighing 100-250 gm. were used. They 
were kept on a diet of white bread and milk. The 
adrenals were removed transperitoneally under light 
ether anaesthesia with aseptic precautions. In some 
<*0808 the gastrocnemius musole of one side was re¬ 
moved simultaneously and treated as described below. 
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When the animal* were killed by decapitation after 
about 120 hours, they were with a few exceptions 
markedly adynamic. The organs were rapidly 
removed and placed directly upon a block of carbon 
dioxide hoe\ They were weighed and minced in the 
frozen state. About 1 gm. of tissue was heated in 
5 o.o. water just to the boiling point and then allowed 
to cool at room temperature. It was then kept in 
the ice-chest. Cozymase was determined in the 
supernatant fluid by the fermentation test with 
npozymase in Warburg vessels. The apozym&se 
was standardized with a solution of almost pure 
cozymase (90-1QP per oent). 

ft x peri merit s with a few animals failed to show 
any difference between adrenaleotomized and control 
rats in the oozymase content of heart, liver, muscle 
and kidney. There appeared, however, to be a 
marked increase of cozymase content of the brain 
after adrenalectomy. That this was only accidental 
is shown by the accompanying table giving the values 
obtained in a series of 11 normal and 7 adrenal¬ 
eotomized rats The cozymase content is given in 
Y cozymase per gm. fresh weight. The difference 
between the means is obviously not significant. 

John RunnstrcJm. 
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Mechanism of Enzymic Decarboxylation 

A theory of the mechanism of the enzymic de¬ 
carboxylation of pyruvic acid is suggested, which, 
though not yet capable of strict experimental proof, 
is consistent with many recent observations. 

Langenbeok 1 predicted the amine nature of co- 
oarboxylase. He showed with various amines serving 
as carboxylase models that the first step of the 
catalysis is the formation of a Sohiff base. Schiff 
bases have been postulated as intermediaries in 
several biological reactions, such as transamination * 
and synthesis of amino-acids^*, in the course of 
which they undergo intramolecular oxido-reduotions. 
Of special interest, because it involves a decarboxyla¬ 
tion of pyruvic acid, is the following mechanism of 
amino-acid synthesis originally proposed by Snoop 1 . 4 
and experimentally corroborated by the reoent work 
of du Vigneaud el ol.M : 
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In this scheme pyruvic acid acts as hydrogen donator 
for the imino acta, being itself oxidized to aoetto acid 
and carbon dioxide. 
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Besides possessing a free amino group, oooarboxy lose 
contains pentavalent nitrogen which is capable of 
reduction*. The initial steps of decarboxylation may 
therefore be pictured by the following reactions 
involving an intramolecular oxido-reduction of the 
Hchiff base primarily formed : 
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Although the decarboxylating system* of yeast 
and animal tissues possess the same coenzyme, they 
differ in that the former converts pyruvic acid into 
carbon dioxide and acetaldehyde, whereas the latter, 
in common with certain bacteria, form carbon dioxide 
and acetic acid by an oxidative mechanism. On the 
basis of the proposed meohanism a natural explana¬ 
tion is possible if we assume that in animal tissues 
compound (in) is dehydrogenated to acetyl-oo- 
carboxylase only by a specific carrier*, whereas in 
yeast a second intramolecular oxido-reduotion occurs 
resulting in the Schiff base of acetaldehyde (iv) 


T* 

R 1 -NH C«() 

N—R*H 
I + HC1 

(in) 


OH, 

R 1 —NH—l.'H OH 

i=R* 

(IV) 


Besides accounting for the difference between yeast 
and animal carboxylase, the scheme outlined above 
is capable of explaining various other facts. It has 
been observed that acetic acid is very slowly meta¬ 
bolized bv isolated animal tissues, yet it has been 
shown to be formed by the decarboxylation of pyruvic 
acid which is metabolized very vigorously. An 
'active form' of aoetio acid has therefore been postu¬ 
lated* which can be rapidly metabolized, probably 
by way of condensations leading to sucomic, citric 
and aoetoaoetio acids. It is suggested that this ‘active 
form* is identical with acetyl oooarboxylase. 

It has recently been reported by Quastel and 
Webley 1 * that the ability of propionic acid baoteria 
to oxidize acetic acid is greatly enhanoed in presence 
of vitamin B v This oan be explained by the assump¬ 
tion that this organism possesses the faculty of 
synthesizing the 'active form* of aoetio acid, namely, 
acetyl cocarboxylase, from acetic acid and cocar- 
boXyJase. H. Wiki,-Malhxb.be . 

Oanoer Research Laboratory, 

Royal Victoria Infirmary, 

Newcastle-upon-Tyne. 

Deo. 11. 
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The Releaser Concept in Bird Behaviour 


Lorenz 1 has provided a wealth of data and 
analysis to hIiow that many instinotiva acts in birds 
are "released* not by the external situation as a whole, 
but by some characteristic part of it. This greatly 

assists in explaining 
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the evolution of plum¬ 
age patterns and rhyth¬ 
mical movements in 
display in birds, par¬ 
ticularly with regard 
to their ‘improbable’ 
and specific nature. 

Recent work 8 on the 
British robin {Eritha- 
cu8 rtibecula melophilus Hartert) suggests modification 
of the releasor concept. First, there is the obvious 
point (with which presumably Lorenz would agree) 
that the internal state of the bird must also be con¬ 
sidered. Thus the oopulatory behaviour of the male 
robin is released when the female assumes a charac¬ 
teristic flattened attitude. But sometimes the male 
does not oopulate when the female assumes tins 
attitude, and sometimes he tries to oopulate without 
the female assuming this attitude ; the former oan 
be accounted for by an exceptionally weak, the latter 
by an exceptionally strong, oopulatory drive in the 
male at the time. 


The robin attacks all other robins intruding in its 
territory, ami analysis of the external situation 
releasing this aggressive behaviour well illustrates 
Lorenz’s point that a characteristic pattern can be 
the most important factor involved For a mounted 
specimen of a robin lacking the red colouring on the 
breast was attacked much less often than a specimen 
reduced to just a bundle of red breast feathers and 
lacking head, wings, legs and back. However, 
analysis showed that no single factor releases aggres¬ 
sive behaviour, for the robin at times attacks (1) 
various other species of birds of most diverse colora¬ 
tion, chiefly in flight; (2) a mounted robin lacking 
red on the breast; (3) a bundlo of red breast feathers ; 
which three objects have no factor in common. 
Further analysis showed that the aggressive behaviour 
could be divided into three main reactions : (1) pur¬ 
suit-flight, primarily elicited by a small bird flying 
away ; (2) direct striking, primarily elicited by a 
stationary bird of approximately robin-shape (the 
presenoe or absence of red on the breast being unim¬ 
portant) ; (3) threat-posturing, primarily elicited by 
a red breast. Hence the facts could almost be recon¬ 
ciled with the releaser concept provided that the 
aggressive behaviour was separated into three re¬ 
actions, each with its own releaaer. However, further 
work showed that this separation, while it un¬ 
doubtedly existed, was only a tendency, and not a 
complete division, for, rarely, a mounted red breast 
was struok and a specimen lacking red on the breast 
was postured at. 

Hence, at least in this case, the releaaer concept 
is too simple. The general implications are important, 
for they suggest that releasers are not the fundamental 
units of bird behaviour. Rather, the bird reacts 
originally to a more general situation. At a later 
stage (later in evolution if the releasing complex is 
inherited, later in the life of the individual if it is 
acquired : this issue is not discussed here), the bind 
tends to react primarily (but not necessarily ex¬ 
clusively) to a characteristic part of the external 
situation. The characteristic part or pattern may 



108 


NATURE 


Jan* 20, 1940, vol. 145 


then appear to ‘release’ the behaviour concerned ; 
but it is not (at least always) the sole factor which 
will elicit the behaviour. 

On tho above view, releasers are considered to lie 
specialized and secondary. The ability of birds to 
evolve releasing complexes is clearly of value to the 
species, and this modification of the concept m no 
way diminishes the importance of Lorenz’s argu¬ 
ments on the nature and evolution of* display patterns 
in birds, since it m agreed that a particular pattern 
in often the most important (though not necessarily 
the sole) factor eliciting a particular train of behaviour 
The robin's own mate apparently possesses all the 
main factors eliciting aggressive behaviour but is 
attacked extremely rarely and only mildly. This and 
other farts disoussed in the paper cited show the 
complexity of the problem, which I have been unable 
to reconcile with any theory of behaviour, The 
partial separation of the behaviour into particular 
stimuli with particular responses suggests a mechan¬ 
istic rather than a holistic interpretation ; but the 
incompleteness of the separation shows a simple 
mechanistic interpretation to be inadequate. 

I Partington Hall, David Lack. 

Totnes, Devon 
Deo. 27. 

1 XiOrun?, K , J. Om , 88, 137 213, 289-413 (1088) , Aid, 54, 246-273 
(1037) 

•Eftck, D , I 'roc Zool Soc , A, 109, 200 2l« (1030) 


Osmotic Properties of the Common 
Prawn 

In a previous communication 1 I referred to the 
liornoiosmotic behaviour of Palasmonetee varians and 
its ability to maintain hypotonicity m normal sea 
water Furthor experiments on the osmo-regulatory 
mechanism of some Oust area have revealed that the 
common prawn, Leander serratus (Pennant), is also 
definitely hypotonic when m normal sea water 

The blood of Uuh prawn when taken from sea water 
has an osmotic pressure equivalent to 2*6-2*9 jier 
cent sodium chlorate, the difference between the 
external and internal media being round about 0*7 
per cent. This osmotic pressure is more or less 
retained by the animals up to dilutions of about 
2*5 per cent m the external medium; but in lower 
dilutions there is a steady decline. In laboratory 
experiments 0*6-1 *0 per cent was the lowest range 
of salinities at which the prawns could live ; and an 
osmotic pressure equivalent to that of 1*3-1 *6 per 
cent sodium chloride would seem to be the minimum 
internal osmotic pressure compatible with life. 

Compared with Falwinonetes, Leander has a higher 
osmotic pressure when in normal sea water, and the 
ability to maintain tho osmotic pressure of the 
blood near the optimum is also much less developed 
in Leander, as may be seen from the accompanying 
graph. Tho difference between the highest and 
lowest values for the blood of Leander in different 
dilutions is nearly 1 *6 per cent, while the correspond¬ 
ing difference for Patemonetes is only 0*6 per oent. 

Studies on the rate of change of osmotic pressure 
when prawns are put in dilute sea water have shown 
that the reduction of the internal osmotic pressure 
goes on steadily and slowly during the first 14-124 
hours, but after the lowest value has been reached 
there is a slight rise. It is worthy of note that the 



JtHLATlON BETWEEN THE OSMOTIC VRKft- 

HUJvrc of buoop and the kxtktinai* 
medium of Leander senatue. 

Values in per cent sodium chloride. 
Abscissa*, so a water ; ordinates, blood. 

Straight line indicates where points 
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rate of change of osmotio pressure is different in 
individuals of different sizes. Young prawns 46-05 
mm. long respond to external osmotio changes more 
speedily than larger ones. The ability to live with a 
low osmotio pressure of the internal medium is also 
more pronounoed in them than in full-grown indi¬ 
viduals. 

Leander serrat/us is a littoral species abundant in 
the southern parts of the North Sea and in the 
Mediterranean*. Though it iB able to live in places 
where the salinity w slightly lower than that of the 
sea as observed at Plymouth, its habitat is essentially 
marine ; but the osmotic behaviour of L . eerratus is 
most unusual for a marine invertebrate. It is of great 
interest, since certain prawns like Leander longirostris 
M. Edw. are known to migrate many miles up 
rivers* and many tropical species are known to be 
typical brackish-water and freshwater inhabitants*. 
If the osmotio properties of Leander eerratue are 
shared by other species (and it seems very likely), it 
would explain their peculiar habits and distribution. 
The physiological evidence would seem to be in 
favour of considering this species of Leander as 
having taken secondarily to marine life, since its 
osmotic behaviour is so unlike that of most other 
marine invertebrates that have developed powers of 
osmo-regulation * 

N. Kbsava Panikkar. 

Marine Biological Laboratory, 

Plymouth 
Deo. II. 

1 FanUUur, N. K„ NATUlB, 144, $46 (1939) 

1 Gurney, B, Proc Stool See. Louden, 97 <1923) 

* Krmp, 8 , Jfew*. Jnd Afw., 97, £87 <19Sft), 


Utilization of Nitrogen by Ophiobelm 
graminis 

Tot survival period of the frmgui Ophiobofad 
graminie, causing the l take-aU’ di aoo e o of wheat, la 
infected wheat straw buried in the *ott i* htMtmmd 
by the application of nitrogen ip eubh ferroe as 
calcium nitrate, ammonium nitrate, ammonhirh 
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sulphate, ammonium carbonate, and dried blood*.*. 1 
have recently suggested 1 that these sources of 
nitrogen are directly utilised by 0. pramww, which 
is thereby enabled to decompose more of the carbo¬ 
hydrate material of the straw, and hence to prolong 
its existence. Fellows has claimed*, however, that 
O. graminis is unable to utilise nitrates or ammonium 
salts, and can assimilate nitrogen only in oertam 
organic forms. His claim is invalidated by the 
experiments of Padwiok 4 , using a very similar 
synthetic medium to that employed by Fellows, but 
with the addition of a growth-promoting factor. In 
the presence of a growth-promoting extract obtained 
from oarrots, growth of O. graminis was increased 
four-fold by the addition of 0 15 per oent of nitrogen 
as sodium nitrate to the medium. 

The results of a recent experiment here support- 
those of Padwiok. 6-gm. portions of chaffed wheat 
straw were bottled with the addition of 24 ml. of 
water or calcium nitrate solution. The calcium 
nitrate series reoeived 0*25 gnu of nitrogen per 100 gm. 
air-dry straw. The bottles were plugged and auto¬ 
claved for 30 minutes at 15 lb. pressure on three 
successive days, inoculated with a pure culture of 
O. gramima, and incubated at 25° 0. The loss m 
dry weight in the two series with and without 
additional nitrogen was as follows (each determination 
is a mean derived from three bottles) : 

Percentage losa In dry weight (oven-dry baaU) 

After 3 months After 0 mouth* 
No ftdcUtiuiUi! nitrogen .. 21 23 

With0*25 gm nitrogen a« calcium 
nitrate .... 27 33 

Determinations of nitrate nitrogen m the calcium 
nitrate aeries, kindly made for me by Mr. R. U. 
Warren, of the Department of Chemistry, were as 
follows : 

HtcrUlxed but not Inoculat'd control--24() rngm nitrate nitrogen pi r 
100 gm. air-dry atrau 

Inoculated and Incubated for 3 mouth*—13 mgm. nitrate nitrogen per 
loo gm. air-dry rtraw 

Inoculated and Incubated for 6 month*—0 mgm nitrate nitrogen i^r 
100 gm. air-dry «traw 

These results show that a pure oulture of Q. 
graminis growing on sterilized wheat- straw can 
utilize nitrate nitrogen, and hence support the con¬ 
clusions of Padwiok*. 

8. I). Uarrktt. 

Rothamsted Experimental Station, 

Harpenden. 

Deo. 20. 

* OattvU, 3, V., Atm. Appl, Biol., SO, 742 (193*) 

* Garrett, 8, »♦, Ann, Appl Bid*, in tfic protw. 

* tfflHow*. H., J. Avric, Rm , IS* 765 <1936). 

* Padwiok, G, W., Set Agrie,, U, 366 (1986). 


Occurrence of Some Off-shore 
Amphipods in the littoral Zone 

It hem been pointed out by various investigators 
that Mchmm emdeniue L., an animal usually con¬ 
fined to o&ahore waters, is found in some places in 
tbs littoral aofce. Reid 1 showed that it occurred 
^tenidaHy only on those ooaate washed by the 
North Atlftntic Drift, while elsewhare it was confined 
to deeper waters. 


During a period of collecting in August at Oldany 
Bay Harbour, near Drumberg, Sutherland, Echinus 
csculentus was found intertidal ly. But it is of interest 
to note that the following amphipods were also 
found above low water of spring tides beneath stones 
and in alga? (Dictyosiphon sp ) 

Gammaridea: Ampehaoa apimmana Chevreux, 
tiarpmia antennaria Meinert, Lcucothde apinicarpa 
(Abildg.), Qoremapua vcrincukUus Norman. 

Caprelhdoa: PhtMca marina Slabber, CapreUa 
acanthifera Leach. 

A Rearoh of the literature has so far shown that, 
with two exceptions, these amphipods have only 
been recorded ui deep water or below the tidal zone. 
The two exceptions are 0. t'eraicuUUus and G r . acanthi - 
/era. and it is significant that these records are from 
the (Jlyde area and Lough Ine, both of which regions 
arc bathed by Atlantic water. This disoovery is of 
mterost and suggests that the phenomenon shown 
by Echinus may be of a more general character than 
is supposed. A study of the intertidal distribution of 
other animal groups round the British Isles might 
prove of value 

0 B. Goodhaht. 

Richard Harrison. 

I ion vi lie and Cams College. 

Cambridge. 

Deo. Iff, 

’ K1>M , J Animal K'rot , 4 7, (1935) 


Scientific and Technical Literature 
and Information 

Among the important suggestions made in the 
editorial in Nature of November 25 is included the 
desirability of establishing a new organization which 
would, among other tilings, “establish a system of 
co-ordination among the various provincial libraries 
of the university and research types”. Although it 
is stated that “the National Central Library is still 
functioning as a clearing-house for demands for books 
on loan”, it is apparently not realized that this 
Library is already acting as the national centre for 
the inter-library lending of books and periodicals, not 
only between libraries of “the university and research 
types”, but also between libraries of all types, among 
which must be included our larger public libraries, 
wliich frequently contain—and lend—scientific and 
technical books not available in any other library in 
the British Isles. 

It would appear to be extravagant and unnecessary 
to set up a new organization to do work which the 
National Central Library is already doing and for 
which it has the necessary machinery, even if this 
is still far from perfect. The service of the Library is 
used by Government departments, the universities, 
and almost every library in the British Isles. In 
normal times it is used also by libraries 'throughout 
Europe and elsewhere. The extent of the service is 
illustrated by the fact that, in addition to the books 
on its own shelves, the library has access to more 
than 21,0Q0,000 books in other libraries in the 
British Isles. The libraries lending and borrowing 
through the National Central Library include many 
of the leading scientific and technical libraries in the 
country: 
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It is true, as is stated in the article, that the 
National Central Library depends upon the Science 
Library for many books and periodicals—in fact the 
value of the co-operation of the Science Library 
cannot be too strongly emphasized—but it is only 
fair to the other scientific libraries and to the National 
Central Library’s own stock to point out that last 
year only approximately three per cent of the 
scientific and technical books lent were obtained from 
the Scienoe Library. 

It is suggested that a union catalogue of war-tune 
holdings of important foreign periodicals should be 
compiled, but it is not pointed out that, in addition 
to the entries in many printed union and other 
catalogues, the National Central Library has tens of 
thousands of manuscript entries of periodicals in 
British libraries. This information is constantly 
being brought up to date. 

Experience so far suggests that no great difficulty 
is likely to arise in buying current numbers of foreign, 
including Herman, periodicals through the authorized 
agents. It may not, therefore, be necessary to 
establish “a central body” for this particular purpose 

As is now well known, the service of the National 
Central Library is available to any person, provided 
that he applies for books through his university, 
public, or other library, and not directly to the 
National Central Library. 

L. Kewoombk. 

(Librarian) 

National Central Library, 

Millet Place, 

London, W.C.l 


The servioes provided to the scientific and technical 
research worker by the National Central Library are 
too well known to need emphasis in the present 
emergency No far as text-books and pre-war volumes 
of periodicals are concerned, these services will 
doubtless find increasing utilization during the War. 
However, the original editorial more specially con¬ 
cerned itself with the supply and use of current 
issues of scientific and technical periodicals, especially 
European publications. The only portions of Colonel 
Ncwooinbe’s memorandum that are relative to this 
specific problem are his statements that the entries 
in the National Central Library relating to holdings 
of such periodicals by British libraries are constantly 
being brought up to date, and his optimism con¬ 
cerning the facilities for obtaining European period¬ 
icals at the present time. 

Regarding the first olaim, it may be true that, 
from time to time, the entries relating to holdings of 
periodicals am revised by the libraries concerned, and 
oopies of the revisions incorporated in the archives 
at the National Central Library. Nevertheless, it is 
a well-known fact that contributor libraries to union 
catalogues of holdings are exceedingly 'dilatory in 
communicating mformation that reflects the defici¬ 
encies of their stocks, and this is especially true of 
current volumes. AH librarians naturally hope to 
fill any lacunae that arise, and hesitate to revise even 
their own catalogues until the entries are closed up 
finally. It is quite certain that, unless the urge to 
revise entries and betray gaps is stimulated by a 
prospect that the gaps may be filled from some 
‘pool’, librarians will see no reason to notify the 
National Central Library of the deficiencies in their 
holdings of current volumes, 
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As regards Colonel Newcombe’s optimism about 
present facilities for purchasing European periodicals, 
it is not irrelevant to point out that already the 
National Central Library has taken the precaution 
of removing its reoords to a relatively obscure site, 
and has thus provided evidence of a dislocation that 
may have been temporary in some aspects, but is 
permanent m others. It can scarcely be said to have 
facilitated the operations of this particular centre. 
There are, however, many other aspects of this 
problem of supply. Many libraries have closed down ; 
many others have seen their periodicals, previously 
obtained by presentation or exchange, ootne to an 
abrupt termination in the middle of volumes ; most 
libraries have to economize m their purchases. The 
effects of these three factors alone will render the 
National Central Library’s union catalogue of 
doubtful efficacy in regard to holdings of current 
issues of European periodicals unless drastic revisions 
are made therein. Finally, we have to consider the 
possible extension of hostilities to include those 
neutral countries that are at the moment serving as 
sources of supply for these periodicals, the effects of 
intensive hostilities at sea, and the possibility that 
sooner or later extensive air-raids over Britain may 
occur. 

The Writer of the Article. 


Archaeology in the U.S.S.R. 

It would be a pity if dislike of the Soviet’s foreign 
or domestic politics should lead men of scienoe 
to take an unduly gloomy view of the position of 
archeology in Russia 1 . Prof. Tallgren’s last visit 
to the U.8.S.R. coincided with mine in 1936, and 
since then many changes have supervened, one may 
hope for the better. For example, in 1936 a now 
periodical, Soxmtskaya Archeologiya , better printed 
and illustrated than its immediate forerunners, began 
to appear, to make up a little, admittedly inade¬ 
quately, for the deficiencies m publication which 
Tallgren deplored. 

The editorial m No. 1 might indeed reinforce his 
apprehensions—“La lutte implacable contre lee Merits 
pseud o - scienti fiques fascistes en mati&re d’aroh^ologie, 
le d^voilement incessant des falsifications fascistes 
des faits arch&fiogiques constituent le devoir direct 
des aroh&ilogues sovietiques qui 6difient la veritable 
science objective ”; “La lutte sans merci centre les 
alterations de tout genre du marxisme-16mnisme”—• 
and similar sentiments were discouraging. However, 
the introduction to No. 2 is devoted to a repudiation 
of the scholasticism No. 1 apparently approved, a 
rehabilitation of migrations* the typological method 
and other devices and aa^ elaboration of the theme 
“Les jraoherohes hjstoriquea exigent une 6tude 
approftmdie, mdfchodique et objective des sources 
premieres au lieu que le sohdmatiame corrompait la 
peng4e des historiens, lee habituant k m^priaer lea 
faits”. 

Far from making a gulf “completely effective 
against Western archeological thought”, the Institute 
for the History of Material Culture in the Academy 
of Sciences seems to welcome exchanges with archiBO* 
logical societies in Great Britain and with individuate* 
including the writer. “Gentile”, “pre-olaae”, - . « 
may be inconvenient categories; I doubt if they 
are really more deceptive than the tend* 4 < peo)H>hie” f 
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“Bronze Age” as used in English as late as ten years 
ago. Prehistoric arohootogy, being based so largely 
on a study of tools and weapons, naturally lends itself 
to a “materialist’ 1 interpretation. That does not 
exclude a study of non-economic activities evon in 
Russia, as for example Zamiatnm'g long discussion 
on fertility rituals in lus memoir “Gargarino’’, 

V. Gordon Childk. 

Department of Prehistoric Arclueology, 

University, Edinburgh. 

1 NiTUIUI, 144, 071 (1089). 


Prof. V. Gordon Ohidde utters a timely protest 
against “dislike of the Soviet’s foreign or domestic 
politics’' leading men of eoienoe “to take an unduly 
gloomy view of the position of archaeology in Russia”. 


It was, however, precisely with the view of depre¬ 
cating any political oolouring whatsoever* and of 
whatever shade of opinion, in scientific matters that 
protest was made in these columns against the way 
in which political doctrine under the Soviet Republics 
had not only affected aroli*ologioal theory, but bad 
also intervened to check international exchange in 
scientific research 

Attention was then directed to a specific instance of 
such interference by which an end has been put to 
Prof. Tallgren’s work—this at a date subsequent to 
that to which Prof. Ohilde looks for the appearance 
of some signs of improvement. Even more abhorrent 
to the spirit of scientific investigation is the regi¬ 
mentation and even ’liquidation’ of the individual, 
from which archaeology, with other sciences, in the 
U.8.K.R has suffered severely. This is no question 
of like or dislike of a political policy as suoh. 

The Writer of the Note 



Points from Foregoing Letters 


Evidence, in the form of a oloud-ohamber photo¬ 
graph, is given by E. »T Williams and G. E. Roberts 
for the transformation of mesotrons into electrons. 
This bears out the supposition that the mesotron is 
identical with the particle assumed by Yukawa in 
his theory of nuclear forces and p-disintegration. 

A. H. Wilson and E. llooth have calculated the 
probability that, when a fast meson collides with a 
nucleus, a very energetic y-ray will be emitted They 
find that the cross-section is proportional to the energy 
of the meson, and that for very high energies the 
energy loss is mainly due to the emission of y-rays. 
The bearing of this upon the cascade showers in the 
Atmosphere is discussed. 

The known nuclear energy levels of l0 B, “Mg and 
aM AoX are interpreted by K. M. Guggenheimer as 
eigenvalues of the rigid rotator, which can thus be 
applied to nuclei. The moments of inertia are in 
accordance with the assumption of equal nuclear 
density. 

Quantitative clinical observations by J. S. Mitchell, 
under conditions with equalized depth dose distribu¬ 
tion, show that 0*7-0-8 r. unit of X-radiation of 
effective wave-length 145 x.u. is equivalent, in the 
production of moist desquamation of human skin, to 
1 r. unit of y-radiation of effective wave-length 
16 x.tj. Theoretical considerations suggest that this 
result cannot be attributed entirely to the exceptional 
histological and chemical structure of skin. 

A mechanism for the enzymic decarboxylation of 
pyruvic acid is proposed by H* Weil-Malherbe in¬ 
volving the formation of a Sohiff base from oo- 
oarboxylaae and pyruvic acid followed by an 
intramolecular oxide-reduction leading to acetyl- 
dihydrooocarboxylase. It is suggested that this 
compound is oxidized in animal tissues and in certain 
bacteria by a specific carrier, whereas it undergoes a 
second intramolecular ©xido-reduction with yeast 
oarboagdaae resulting in the formation of the Sohiff 
hose of acetaldehyde. Aoetyl oooarboxykae may be 


identical with the ’active form’ of acetic acid postu¬ 
lated for animal tissues. 

Analysis of aggressive behaxuour m the British 
robin by D. Lack shows that it can be divided into 
three main reactions, each primarily elicited by a 
different external factor ; hut this division is only 
partial While colour pattern is particularly im¬ 
portant. it is not the sole releasing factor, and, in 
general, re leasers are considered specialized, and not 
fundamental, units of bird behaviour. 

N. K. Pamkkar finds that, like Palcemonetes, the 
common prawn lender terrain* is definitely hypotonic 
when in normal sea water, though it is less homoi- 
osmotio than the former. Its osmotic behaviour is 
unusual for a typical marine invertebrate and is of 
interest when the habits of allied species are con¬ 
sidered. The osmotic properties would seem to 
indicate its having taken secondarily to marine life. 

S. D. Garrett reports assimilation of nitrate 
nitrogen by a pure culture of the fungus Ophiobolus 
graminw growing on sterilized wheat straw plus 
calcium nitrate. 

C. B. G-oodhart and Richard Harrison report the 
occurrence of six off-shore species of amphipods in 
the littoral zone on the north-west coast of Scotland. 

War-time co-ordination of library resources, as 
advooated in a recent issue of Nature, is discussed 
by the librarian of the National Central Library He 
states that the union catalogue housed in the Library 
and relating to periodicals in British libraries is subject 
to oontinual revision, and that the difficulty of obtain¬ 
ing foreign periodicals in war-time has been exagger¬ 
ated. In reply to these comments* it is pointed 
out that revision of entries in Union catalogues of 
periodicals is generally very tardy and imperfect, and 
that the present period will enhance these imper¬ 
fections- Reasons are given for anticipating further 
dislocation and interference with supplies, as com¬ 
pared with peace-time- 
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RESEARCH ITEMS 


New Neolithic Site in Ulu Ke Ian tan, Malaya 

The results of the partial excavation of h rook- 
shelter at Gun M6nt6n ou the banks of one of the 
tributaries of the Sungai Nenggin have been described 
by H, D. Noone (,7 Fed. Malay Fiats# Mu# , 15, 4 ; 
1939). The shelter im about 50 yards in length, 
20 yard* in height, and of an average breadth under 
©over of 9 or 10 yards, Two trial trenches were dug, 
but barely JO per cent of the area available for 
excavation was touched. Nevertheless, finds were 
exceedingly numerous Except where removal was 
imperative, they were so far as possible covered m 
again pending the systematic excavation which the 
importance of the site demands. It affords strati¬ 
graphic evidence for the neolithic period, which is 
urgently needed ; and m the human skeletal remains 
from the burials it will throw light on the at present 
obscure problem of the population which carried the 
neolithic culture into Malaya. The grave goods in¬ 
cluded pots m rows, and disposed in one instance in 
threes, one inside the other in the inverted position. 
The eight complete specimens now recovered are 
unique as evidence of tho character of the neolithic 
pottery, previously known only from sherds, except 
for a few complete pots from open sites found with- 
out associations or stratification. The trial excava¬ 
tions of two trendies revealed three cultural layers, 
of which tiie uppermost at a depth extending to 
2J ft. below red clay was nch in relics of a fully 
developed neolithic*, among which three polished axes 
were found, preceded, it would appear, by an earlier 
developmental period. This, in turn, was preceded by 
a cultural layer ot an intermediate character marked 
by the oocurrence of numbers of worked flakes of a 
black stone, which when struck behaves like flint. 
The earliest cultural level contained palfcolithio 
implements (Hoabiman). In tins three intrusive 
(neolithic) burials with grave furniture were found, 
the lowest at a depth of five feet below the red clay. 
Apart from that associated with the burials this 
lowest level contains no pottery. 

A New Drug for Pneumonia Treatment 

The search for new drugs for combating certain 
infections continues. A few years ago sulphonilamide 
was introduced and proved of considerable service in 
the treatment of sepsis due to the streptococcus, and 
a couple of years ago sulphapyridme (M ami 11. 693) 
was discovered to be of great value for the treatment 
of pneumonia, oerebro-spinal fever, and other infec¬ 
tions caused by the ooocoid group of microbes. It is 
now announced by Science Service of Washington,D.C. 
that another drug, sulphathiazole, has been developed 
in the Squibb Institute for Medical Research, New 
Brunswick, for the treatment of pneumonia. It is 
stated that it is even more efficacious against this 
disease than sulphapyridme, that it is safer and has 
less toxic effect than tlie latter. 

Control of Puerperal Sepsis 

An Important memorandum on this subject has 
been issued by the Ministry of Health (Memo. 
220/Med. H.M. Stationery Office. 2d. net). Its 
object is "to explain the nature of puerperal sepsis, 
how it is spread, and how to Identify and group the 


streptococci responsible”. Actually, little is said 
about puerperal infection in general, the pamphlet 
being restricted to infections duo to the class of 
microbes known as hjemolytic streptococci, which, 
however, do not account for more than half the eases 
of puerperal infection. Details are given of tho 
sources of streptococcal infection, and of the methods 
of detecting it in patient, midwife or nurse, and of 
the procedure to be adopted when a source of infection 
is detected Finally, a description is given of the 
laboratory methods required for the isolation and 
identification of the haemolytic streptococcus. 

Insects of Greenland 

Students of animal distribution will welcome the 
recent contribution by Kai J, Henriksen entitled 
“A Revised Index of the Insects of Greenland” 
Published m Mcdddelaer on OrenUmd (H9, No. 10, 
111 ; 1939), it is obtainable from Messrs. G, A 

Reitzels of Copenhagen, pnoe Kr. 5.00. It appears 
that more than twenty years have elapsed since the 
last list of Greenland insects was published During 
that period both English and Danish collecting 
expeditions have added materially to what is known 
of the Greenland insect fauna. The Collombola, for 
example, have been well studied and now number 
forty-one species. Only a single species of may-fly 
and no dragonflies have so far been recorded. Among 
the fifty-four species of Lepidoptera only four are 
butterflies. Of particular note is the Noctuid moth 
Rhyacia occulta L , the larvae of which are often pests 
of tlie grassland. In two peat bogs at the head of 
the Ameralik Fjord an entire layer of pupa* of this 
insect is recorded, and it bears witness to an out¬ 
break of R. occulta in bygone times. Coleoptera are 
poorly represented and number only fort y-four 
species while some of them, notably Cemmbycidas 
are introduced forms. Among the Hymenoptera the 
Parasitica are relatively very numerous, but little 
idea can be framed as to their hosts. Records of 
sixty-five species of the Iehneumonidie alone are 
given, whereas the only Aculeata recorded are two 
species of bumble bees. Of the Diptera some two 
hundred and seventy-five species are listed, Nemato- 
cera being the best represented. Mr. Henriksen’s 
memoir concludes with a bibliography of about eighty 
references, the majority being to writings in the 
Eng I ittli language. 

Hormones and the Garden 

The discovery of growth-promoting compounds in 
plants brought new opportunities of horticultural 
propagation. Marked stimulation in the rooting of 
out tings of many species can be brought about, but 
a curious orop of failures has still to be explained. 
M. A. H. Tmcker, with the assistance of 0. H. Unwin* 
has st udied the action of a number of such substances 
upon a wide range of plants which o&n be propagated 
by cuttings. Their most recent results (J t Roy. Mm, 
Soc., 64, Pt. 12; December 1030) indioate that sixty- 
one species of those wliich were tried propagate more 
readily with treatment* whilst tweniy-nme 
still defy the propagator. The growth-promotitig 
substances con be mixed with M&e and app ifod satis¬ 
factorily in powder form—a great convenience. 
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Vitamin B s (aneurin) alone did not appear to stimu¬ 
late rooting, but it did increase the percentage of 
rooted cuttings in a third of the total experiments. 
The most valuable substances for propagation were 
found to be (1) indolylbutyric acid, (2) tetrahydro- 
naphthylideneaoetic acid, and (3) a mixture of (2) 
with 3 : 4-dihydro-l-nnphthylacetJC acid. Some 
species responded to (1), and others to (2), with equal 
effect, and the behaviour of (3) approximated closely 
to (2). The paper gives numerous results of the 
individual calibre which is urgently needed in this 
new praotioe of scientific horticulture 

Sex-chromosomes in Cimex 

C. D. Darlington (J, On., 39, 101 136 , 1939) 
has examined the behaviour of the sex-chromosomes 
during meiosis in Cimex. In the male there are 13 
pairs of autoeomee, a y-chromosome, together with 
a variable number of X-ohrornosomes ranging from 
2 to 12 according to the species and the culture At 
first motaphase, the X-chromosomes do not pair but 
divide as univalents. At the second division, the 
autosomos form a peripheral ring and the sex- 
chromosofnes congregate m the middle of the equa¬ 
torial plate. At second anaphase, the T-chromosome 
passes to one pole and usually nil the X’s pass to 
the other. This is behoved to be brought about by 
repulsion resulting from a close approximation in tho 
centre of the equatorial plate. Evidence suggested 
that the centromeres of the autosomos have polarized 
centromeres at second metaphase, while the X- 
chromosomes have not. The evolution of the sex- 
ohromosome mecliamsm in Heteroptera is analysed, 
and it is shown how the peculiar behaviour of the 
X-chromosomes results from differential precocity 

Effect of X-rays on Drosophila sabobscura 

A. L. M. Christie (J . Qen„ 39, 47-60 , 1939) lias 
compared the effects of X-ray radiation on D. 
subabscura with those on D. imlanogaster, The 
frequency of lethal mutations induced by X-rays is 
about equal in the two species, but many more 
visible mutants ooour in D. subobsciira at- a givou 
X-ray dose. It is noteworthy that D, subobscura lies 
between D. melanogaster and £). funebris in regard to 
the type of mutation produced. Twenty-eight 
mutants are described, and a rough map of the 
X-obromosome, approximately 120 units long, is given. 

Mycological Taxonomy 

Thb Transactions of the British Mycologtcal Society 
of October 1939 (23, Ft. 3) contains two papers 
which offer detailed contributions to the exact 
recognition of fungal species. J. A. Nannfeldt, of the 
Inatitutionen f6r Systematisk Botamk, Uppsala, 
describes a second batch of fifty type specimens of 
British inoperoulato Disoomycetes. This is part of a 
critical evaluation of species in this group, and deals 
with an alphabetical arrangement from Cenangium 
to Velutaria. The correct name of each species in the 
light of modem knowledge is indicated, and an 
adequate list of synonyms appears for each. Miss 
E. ft. Wakefield writes the second contribution, on 
“Nomina generioa conservanda”. She sets forth the 
deliberations of the Society’* Nomenclature Com¬ 
mittee with regard to such generic names as now 
appear to have little use, after recent findings have 
excised well-defined group*. Peadza, for example, a 
generic name established by Fries in 1822 to include 
a large gimp, cannot now be used to express more 


than a few specie*. The Committee lias made definite 
recommendations for the retention of thirteen names 
m the lists published as a supplement to the Inter¬ 
national Rules, 1935. A new species of fungus, 
Phleospora Dodoruixs, is also described by R. M 
Nat trass in the same volume. It was found as a 
parasite upon a hedge of Dodonwa vt$com m Cyprus 

Life-Histones of Coprophiloos Fungi 

Details of the hfe-histories of ooprophilous 
Pymiomycetes have been somewhat lacking in the 
past Literature dealing with the Sordariacoae and 
Cluslomittcea), which are principally concerned, con¬ 
sists largely ol' descriptions of penthecia, asci and 
spores, or systems of classification. W. M. Page has 
grown, upon artificial media, sixteen species belonging 
to the genera Sordana, Podospora, Philocopra. 
Sporormia and Chactornium, m order to obtain more 
definite information as to their hfe-histories (Trans 
Brit. Mycvl Soc., 23, Pt. 3, Octoiler 1939). The 
perithemuii originates from a coiled hypha in all but 
two of the sixteen species The exceptions, two 
Hpeciew of Sporormia, are notable m that the peri- 
thecium initial divides m three dimensions, probably 
an indication of evolutionary superiority. Mioro- 
conidia wero observed in Podospora ans&nna and P 
imnuta ; many other details of spores and spore 
discharge appear in the paper. 

Research in Agricultural Meteorology in India 

In addition to the brief summary of the more 
recent activities of the Agricultural Meteorology 
Section of the India Meteorological Department that 
is included in the Department’s general report for 
1938-39, a more detailed account has recently 
appeared of the Section’s work in 1937-38 in its 
annual report for the latter period This report 
includes a description of an improved portable 
sensitive galvanometer with thermocouple junctions 
for measuring plant temperatures, made by the 
Laboratory Apparatus Works, Poona. One of the 
thermocouples is kept immersed in water of known 
temperature inside a thermos flask, and the other is 
inserted into the stem of the plant. When used in 
the field the instrument is carried on a metal tripod 
and is levelled with the aid of a spirit-level. A number 
of soil evaponmeters were in us© in whioh a 5-in. 
diameter cylinder of soil is kept with its bottom end 
in contact with the water in a reservoir at a depth 
of 6 in., or 1 ft., etc., down to 3 ft., in order to study the 
evaporation from soil surfaces with subsoil water at 
these depths. Other instruments included an alarum 
which could be sot to sound when air temperature 
had fallen below a certain level, so that a farmer who 
installs the device can take precautionary measures 
against frost damage on hearing the alarum. It has 
been found that there is an increasing demand for 
these, vine and sugar growers being among those who 
have found it useful. Investigations into the disposal 
of solar radiation and rainfall at the surface of the 
ground were continued at the Central Agricultural 
Meteorological Observatory, and also the exchange 
of water vapour between soils, plant materials, seeds, 
etc., on one hand and the atmosphere on the 
other. It was found that all the last-named surfaces 
yielded moisture to the atmosphere during the hottest 
hours of the day and received back moisture at night. 
On the statistical side, sampling studies on the 
growth and yield of various crops at Poona and 
other places were continued. 
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SALT ABSORPTION OF PLANTS 

By Prof. H. Lundegardh, 

Institute or Plant Physiology, Ultuna, Uppsala 


I N a communication to Natube I outlined an electro¬ 
chemical theory of halt absorption by plant roots 5 
Later, Hoagland and Steward criticized not only the 
theory itself but also the data on which it was 
founded 3 From the article by Hoagland and Steward 
the general reader might get the impression that the 
experimental basis of my theory is doubtful. X there¬ 
fore venture to give a short recapitulation, of the 
work of the Institute of Plant Physiology m Ultuna, 
Uppsala 

(Since 1927 our work lias been cluofly devoted to the 
problems of salt absorption in higher plants In 
1927-32 extensive quantitative investigations® on 
salt absorption showed a wide application of the 
rules of colloidal chemistry to the process of uptake 
and transport of cations, and an elaborate study of 
the antagonistic effects was published m the year 
1934 by Jf. Burstrttm 4 . Also the specific velocity of 
the anions was demonstrated in earlier papers 3 . The 
principle of the individual absolution of cations and 
anionH postulates an ion exchange at the surface of 
the absorbing cell or organ, a well-known fact stated 
m modern text-books of plant physiology". The 
existence of such an ion exchange suggested the 
study of the total ion balance in the boundary 
between root and medium, including the HUO, ions, 
coining from the expired carbon dioxide After a 
preliminary study on this balance’, it seemed necessary 
to determine quantitatively the respiration during 
the ion absorption These studies soon showed a 
marked relation between the intensity of root respira¬ 
tion and the amount of absorbed salts". In view of 
our previous experience m the individual absorption 
of ions of opposite charge, wo tried to correlate the 
respiration with the uptake of cations and anions 
In these experiments one anion, for example, N0 3 or 
H, was combined with a number of cations of 
different absorption velocity, and also the concentra¬ 
tion of the salts was varied. The respiration showed 
a marked relation to the amount of absorbed anions, 
and thus the conception ‘anion respiration’ arose 
(1933) Apart from the aiuon respiration the root 
tissue, as well as all living organs, shows also a funda¬ 
mental respiration. The total respiration is the sum 
of the fundamental and the anion respiration". 
Parallel to the work of Limdcg&rdh and Burstrom. 
Steward and Hoagland and collaborators allowed that 
‘aerobic metabolism' is essential to salt absorption. 
But they weie not able to find either quantitative 
relations or an individual absorption mechanism of 
anions. The cause of these negative results of 
Hoagland and Steward jh twofold. They limited 
themselves to a very restricted combination of 
cations and anions; then their choice of material and 
experimental technique was inappropriate. In 
studying quantitatively a physiological process it is 
very important to choose an organ which is exclu¬ 
sively designed to effect this process. The root 
system of grass plants is an intensive working 
absorption machine, which pumps salts into the lower 


parts (that is, the region of root hairs) and transports 
them into tlio upj>er parts. The bleeding sap which 
issues from the top of a cut root system contains 
salts in a much higher concentration than the 
solution from which these salts are pumped 14 . 
Hoagland and Steward used either slices of very 
slowly absorbing storage tissue, or ignored roots 
which wore submerged m the solution. In the former 
case the ion absorption is too small to render possible 
an accurate determination of the coupled respiration 
process, because this will be covered by the variations 
of a considerable fundamental respiration. In the 
latter case the root pieces will pump in salts from 
the solution at the lower end and pump them out 
again at the top, and the amount stored up in the 
tissue will for this reason give an incorrect picture of 
the absorption intensity. Recently, van Eijk u , at 
the University of Amsterdam, repeated the experi¬ 
ments of Lundeg&rdh and Burstrdm on roots of a 
plant of a type quite different from wheat, namely, 
Aster tripolium Van Eijk confirmed the “Liindeg&rdl^ 
principle of salt respiration”. He presented, further¬ 
more, a detailed criticism of Steward’s experiments 
and draws the following conclusion (in translation): 
“Steward’s criticism of LundegArdh ’h investigations 
cannot be sustained, because it w built upon experi¬ 
ments, the method of which is insufficient to demon¬ 
strate the anion respiration or on experiments with 
subjects which a prion must cause negative results” 11 . 

] have repeatedly tried to explain that in the case 
of the roots of a number of plants the absorption^ 
mechanism will function fairly well, if respiration 
energy is supplied only when anions are absorbed 11 . 
The protoplasmic colloids and also the free surface 
of the root cells have negative electrical charge and 
thus attract cations. This absorption potential will 
lead to an accumulation of cations in the protoplasm. 
But this accumulation stops when the absorption 
surfaces are saturated If now anions are simul¬ 
taneously absorbed by means of an energy-expending 
respiration process, these anions will, when they 
come into the cells, remove cations from the absorp¬ 
tion surfaces and cause an accumulation of neutral 
salts This theory implies also that anions, for 
example, of organic aoids, are produced within the 
cell itself In this case the cation absorption will 
proceed, even if no anions are absorbed from the out¬ 
side But tiie metabolic activity through winch Or¬ 
ganic acids are produced should not be confused With 
the anion respiration process which enables inorganic 
anions to enter the cell. This is a very important 
distinction. Burstrom has shown that it is possible 
to ihrttingiush experimentally between the process by 
which NO a ions are absorbed in the root and the 
chemical mechanism pf NO, reduction 14 * I showed 
recently that manganese is a catalyst fbr funda¬ 
mental respiration processes, but fails to influence 
the anion respiration and ankm absorption* 1 * Bur* 
strdm discovered that manganese is essential ft* tbs 
reduction of NO„ but has no influence on the NO* 
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absorption process 1 *, Earlier investigations by Lun- 
degArdh and Burstrflm 17 demonstrated a remarkable 
difference in the sensitivity of the fundamental 
respiration and of the anion respiration to oyanide 
and met al li o poisons. Hoagland and Steward seem 
to have overlooked these results, which prove the 
possibility of dividing up the ‘aerobic metabolism’ 
into at least two distinct groups of processes : 

(1) the fundamental respiration complex, which 
is characterized by its insensitivity to cyanide and 
the catalytic action of manganese, and 

(2) the anion respiration, which is very sensitive 
to cyanide, but independent of manganese. 

Very important is Burstrttm’s result that nitrate 
reduction persisted in crushed root material, whereas 
the absorption of NO, from the solution takes plaoe 
only if the living organization is intact 1 *. This 
observation conforms with my theory of ion absorp¬ 
tion, which postulates the existence of an electrically 
charged absorption surface and an internal respira¬ 
tion mechanism, which transports the ions to the 
interior of the oell or organ 1 *. The theory assumes 
a polarity (that is, a one-sided movement of sub¬ 
stances) which, of course, will be destroyed if the 
living substance is crushed. 

The complex of fundamental respiration is to be 
considered as the sum of a number of exothermic 
chemical processes, which build up cell substance, 
for example, protein synthesis and growth material 
of any kind. Some ions, for example NO„ no doubt 
participate in both respiration systems : the anion 
respiration during the uptake, and the fundamental 
respiration during the reduction and proteinization 
process. If the cation NH 4 produces an acceleration 
of the total respiration of the root, as Hoagland and 
Stewart claim**, this might be due to an increase in 
the fundamental respiration complex, because protein 
synthesis involves a partial breakdown of carbohy¬ 
drates. Cations which do not interfere with organic 
chemical processes within the oell, for example, 
alkali metals and alkaline earth metals, are to a 
limited extent absorbed from bicarbonates without 
any increase in the respiration 11 . 


The coefficient k 


Ba (anion respiration) , 

A (anion absorption) 18 air y 


constant, if A is varied by means of variations in 
the concentration of one single salt. If the effect 
of salts with the same anion but different cations 
is studied, h changes somewhat with the type of 
cation. Am a rule h increases with the absorption 
power of the cation 11 . The circumstance that the 


quotient 


A (b» absorbed anions) 
Mi « absorbed cations) 


also increases with 


h is an expression of the fact that h is a function of 
the work which the living man has to perform in 
the absorption prooesa 1 *. Work can also be expressed 
in terms Of electro -chemistry, and this was the 
reason why I started a series of observations of the 
boundary potential between the root and the solution. 
The results of these investigations have been folly 
described in two papers 14 , and the studies are being 
continued, Hoagland and Steward also criticize 
these results. 

Hoagland and Steward claim that the potential 
*naa#mrwneateare performed on sur- 

frees; I do dot know whether they consider the 
hotmda^r between root epidermis and nutrient 


solution to be nebulous and unfit for producing an 
electrical double layer. Speaking in weH-known 
terms of physical chemistry, the existence of elec¬ 
trical potential differences, not only between the 
root surface and the solution, but also between cell 
sap and protoplasm, between nucleus and proto¬ 
plasm, etc., is self-evident. Bio-electrical currents 
arise everywhere as a oonsequenoe of such boundary 
potentials, if a circuit is closed, and countless measure¬ 
ments of such bio-currents have been made. In an 
organ the cells are coupled wall by wall and the 
opposite charges therefore to a large extent neutralize 
one another, For this reason observed potentials 
arise, in the majority of the oases, in the boundary 
between the cell or organ and the electrode. In my 
experiments the problem was settled by the fact 
that a sudden change in the electrode solution caused 
an instantaneous change in the boundary potential, 
the height of which corresponded with what was 
eleotro-ohemically to be expected. The boundary 
between the tissue of the root tip and the solution 
is consequently well defined, and its behaviour cor¬ 
responds with well-known laws of physical chemistry. 

From a thermo-dynamical point of view, the 
existence of a boundary potential at the surface of 
the root must act as a regulator upon the ion absorp¬ 
tion (exchange) from the surrounding solution. A 
number of earlier investigations on animal tissue and 
also on roots 14 show a distinct relation between 
respiration and potential. Unpubhslied results from 
this laboratory confirm the existence of such a 
relation and the fact, postulated in my letter to 
Natttbk, that a fraction of the root respiration (that 
is, anion respiration) causes an increase of the 
positive oharge (a lowering of the negative charge) 
of the root surface, thus facilitating the absorption 
of anions. 

Hoagland and Stewart claim that my theory of 
ion absorption means an “over-simplification of a 
very complicated problem”. The experimental work 
of this Institute showB, on the contrary, that the 
absorption of inorganic ions is far more complicated 
than earlier investigators, among them Hoagland 
and Steward, believed. 
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By Prof. D. R. Hoagland, University of California 

AND 

Dr. F. C. Steward, University of London 


Our earlier article directed the attention of tlie 
general reader to two independent weries of investiga¬ 
tion* which have been m progrews m different lab¬ 
oratories for several years Tho combined investiga¬ 
tions are extensive and deal with a variety of plant 
m ft ten al h and environmental conditions. These 
apparently divergent investigations yield a consistent 
general picture of the process of salt uptake m plants, 
and wo are not persuaded by Prof. Lundeg&rdh’s 
arguments that this picture can be dismissed by the 
general reader. Our view is that salt accumulation 
involves vital processes in a more complex and intim¬ 
ate manner than would be suggested by Prof 
Lundeg&rdh's discussion with its reference to prin¬ 
ciples expressed “in modem text-books of plant 
physiology" and “well-known terms of physical 
ohemietry". 

Prof Lundeg&rdh's rejoinder mainly recapitulates 
his own earlier work. It will be recalled that we had 
raised the following general points. 

(1) Any view of the metabolic processes uoncemed 
with salt uptake which has as its dominant feature 
carbon dioxide production, and especially a limited 
phase of carbon dioxide production conditioned only 
by atuon uptake, is too restricted Other vital pro¬ 
cesses are also eonoemed, perhaps more fundament¬ 
ally, Pre-eminent are metabolic properties which are 
characteristic of cells stdl able to grow , but which 
are still difficult of quantitative expression. 

(2) There is not, in our view, the sharp distinction 
m the relation of metabolism to the uptake of cations 
and of among, described by Prof. Lundeg&rdh. 

(3) The effects of salts on respiration —undoubted 
alike for roots and a variety of storage organs -are 
not related specifically to anion absorption ; cations 
also exert an influence, which is the predominant 
one for some tissues, and the effects of differential 
absorption of cation and anion introduce additional 
factors. 

(4) The storage tissue experiments deal with cells 
uniform in origin, subject to rigid control, in which 
the capacity for further growth is known. Root 
systems can never provide such uniform material ; 
but in the experiments of Hoagland and Broyer 
special methods yielded root material which was re¬ 
plicated with accuracy well within the requirements 
of the investigation described. By the special control 
of nutrition the experimental barley plants yielded 
tissues with a groat capacity for salt uptake, appar¬ 
ently much greater than that possessed by the wheat 
plants used by Lundeg&rdh. 

(fi) Neither respiration nor salt uptake ocours 
uniformly throughout the root system. In calculating 
an arithmetical relation between respiration and 
anion absorption Lundeg&rdh takes no oogniaanoe of 
tins fact, nor of th© complications caused by inter* 
action of root and shoot. 

(6) Lundeg&rdh’g references to bio-electric phe¬ 
nomena do not elucidate the problem. Th© surfaces 
imoived were not precisely defined and in any event 
the origin of such bio-electrical potentials is still 
controversial. 


We may now note those parts of Prof. JUindeg&rdh's 
second article which refer to these points. 

Lundeg&rdh states that we did not find the 
quantitative relations demanded by the concept of 
anion respiration because : 

(а) The choice of treatments was too restricted. 

(б) The process of salt uptake must be studied in 
an “organ exclusively designed to effect this process" 
and therefore experiments on cells of storage roots 
and stems are not admissible. 

(c) The work of Hoagland and associates on excised 
roots is subject to the assumed complication that 
salts absorbed may exude from the single out surface 
back into the external solution, so that the amount 
in the tissue is not a correct measure of that which 
is absorbed. 

We are unable to accept these arguments. To 
restrict experimental attack on problems of salt up¬ 
take to any particular organ, for example, roots of 
grasses, is an unjustifiable and arbitrary conception. 
Salt uptake is one of the most general properties of 
living cells during their growth, and general con¬ 
clusions must embraoe the results of experiments on 
a wide range of cells and tissues. Our views were 
based on experiments on roots of barley and potato, 
a variety of storage roots, stems and modified leaves, 
growing leaves of dicotyledons and monocotyledons, 
as well ob submerged aquatics and green atgee. While 
the most intensive investigations have demanded a 
restricted choice of materials, the general picture we 
have presented embraces work with all 

Lundeg&rdh implies that in storage tissues the 
anion absorption is too small to reveal the anion 
respiration effect. However, we clearly Stated that 
m experiments that cover a wide range of salts and 
salt concentrations the entire metabolism of the tissue 
(not merely respiration) responded to the salt treat¬ 
ment. The ion absorption was large enough to pro¬ 
duce marked effects, which are different in kind 
from those described by Lundeg&rdh. 

Lundeg&rdh cites no proof that submerged, excised 
roots continue to exude salt. In any event, Hoagland 
and Broyer have made numerous studies on exudates 
of barley roots and find that the salt present in suoli 
exudates during the brief duration of the experiments 
is equivalent only to a very small fraction of the 
total salt absorbed by an active (“low-salt, high- 
sugar") root system. Comparisons have also been 
made between the salt removed from solution by 
intact plants and by submerged, excised, root 
systems, With plants having a high capacity for salt 
absorption, and for the short periods ot the wq>eri- 
ments, the excised roots and corresponding entire 
plants absorbed salt in quantities of similar magnitude. 
The ion uptake, for example,, of potassium and easily 
absorbed anions was very large, and so far as We own 
find a basis for comparison, was more rapid than that 
reported by Lundeg&rdh or, indeed, by any other 
investigators of salt absorption in plants. As in the 
case of the storage tissues, We Are certain that the 
roots absorbed salt in^amountc and at rates such 
as to produce striking metabolic effects, atthou^i 
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certain aspects of metabolism may he mom prominent 
in one tissue than in the other. 

We have not found anything in LundegArdh’s 
rejoinder to warrant discarding our view that the 
implications for the problem of salt uptake of bio* 
electric measurements are still obscure—we only 
wish it were otherwise. Amongst those who favour 
this line of work there cannot be said to be agree¬ 
ment oonoenung the nature or origin of the phenomena 
they investigate. Lundeg&rdh^s re-statement still 
does not convey to us a clear picture of the boundaries 
which he regards as the seat of the phenomena he 
measures , that ih, whether this membrane is one of 
oells, for example, piliferous layer (epidermis of 
Lundeg&rdh), root cortex, or endodermis separating 
an external and internal mteroellular fluid, or is a 
protoplasmic boundary membrane, across which the 
phenomena of ion accumulation in oells actually occur. 
Suoh phrases as “root tip” relative to electrode 
measurements require much more precise definition 
before they convey any anatomical meaning. 

To return to the constant ‘it** of anion respiration. 
It is said to be “fairly constant” for an anion present 
only as a given salt (although in the experiments with 


barley roots this function would not be constant even 
with this restriction). With different cations the 
value of *&* is now said to “change somewhat”, and It 
varies also with the ratio of absorbed anions to cations. 
So versatile a “constant” seems to us to lack utility. 

Our purpose in this and our former communication 
is to suggest to the general reader the complexity of 
the problem of salt absorption by living cells, and 
also that tlie theory of Prof. Lundeg&rdh has not 
yet been established and generally accepted by plant 
physiologists. With regard to the quoted work of 
van Eijk on the salt marsh composite Aster tripolium, 
we note that it is rather the principle of a salt effect 
on respiration which van Eijk confirms (with which 
we are not in disagreement) ami not the reality of the 
special anion effect, whioh even by van Eijk seems 
to be regarded as an open question. Van Eijk's 
values for the quantity “K” do not show that this 
has a constant value specific for eaMi anion. 

Finality cannot be obtained by further exchange 
of views in the columns of Natubb. Although we 
hope that the present discussion may serve a useful 
purpose, its continuance in this journal could not 
be justified. 


STATISTICS AND ENGINEERING PRACTICE 


D U. M. P PUDDING and W .T. Jennett, of the 
GJ3.C. Research Laboratories at Wembley, 
have contributed a paper on “Statistics 1 Ho the Institu¬ 
tion of Electrical Engineers which was published on 
January 5 and should prove useful in engineering 
applications Although there was no spoken discus¬ 
sion, the authors have made some minor changes so 
that it can be read as a contribution to a general 
written discussion which will be concluded not later 
than Februarv 5 

The theory of statistics as a distinct branch of 
science did not begin to flourish until the last quarter 
of the nineteenth century ; in England, the work of 
Gallon and Karl Pearson laid the foundations of the 
applications of the theory to many fields of science 
Research workers in biological sciences and in 
agricultural industry were the first Ho turn these 
more recent advances to practical use. Great interest 
was stimulated by a series of lectures given by Dr. 
Shewhart at University College, London, in 1932. 
Later, the British Standards Institution formed a 
committee charged with the following terms of 
reference ■ 

(I) To report on the application and use of 
statistical methods in standardisation and specifica¬ 
tion of quality ; (2) to draw up a short report which 
would serve to awaken interest in the application of 
statistical methods on the part of manufacturers and 
others concerned with problems of standardisation 
and specification; (3) to consider what encourage¬ 
ment is neoeesary for the development of research 
on i m pr ov ed statistical methods and their application 
to industry ; and (4) to consider what steps should 
be token to provide for co-operation with bodies in 
the United States of America and elsewhere instituted 
for similar objects. 

Out of this activity also grew the formatior of the 
Industrial 4Ud Agriculture*! Research Section of the 
Rqyai Statistical Society. The meetings of this 
Soctfiau have provided opportunities for technicians 
employed in industry to meet statisticians and for 


statisticians to meet and discuss with technical 
people the difficulties which arise in trying to apply 
statistical methods to the examination of industrial 
data. Many institutions have been interested in tills 
development. At the present time, there are few 
industrial products which are not expected to con¬ 
form with some standard of quality. Measures are 
taken to ensure that finished products will conform 
with quality standards demanded by consumers. 

The main object of Messrs Dudding and Jennett 
was to emphasize the essential statistical nature of 
many technical problems and the part that chance 
plays in many technical decisions, and to demonstrate 
the need for a technique which will give assistance in 
making deductions from test data. 

The following technical improvements and econo¬ 
mies accrue to those industrialists who cultivate 
the statistical outlook and apply statistical methods 
to the scrutiny of their data The errors of judgment 
arising from ambiguities due to tlie effect of chance, 
which lead to incorrect action, are reduced. Develop¬ 
ment work involving reasonably large-scale produc¬ 
tion can be planned most economically and the 
results rightly appraised. The efficiencies of the 
specifications used con be improved, and simple and 
efficient systematic methods of presenting data 
requiring daily scrutiny can be readily devised. 

The authors explain fully the academic method of 
considering the frequency distribution of observations 
by the Gaussian curve, and the use of mean and 
standard deviations is explained. The importance of 
the methods given for carrying out specifications 
which involve sampling is clearly stated. 

Numerical examples are included whioh wilt help 
those beginning the study of variance. An example 
has been given where an experienced engineer lacking 
statistical knowledge* and the statistician tacking 
practical knowledge, would probably have come to 
the same erroneous conclusion. Correct diagnosis of 
the difficulty in the factory was only possible by a 
combination of the attributes of the two. 
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SEVENTY YEARS AGO 


APPOINTMENTS VACANT 


Nature, vol. i, January ao, 1870 
Kant's Views on Space 

Prof. T. H. Huxley concludes a letter on this 
subject with . . . “there can bo no doubt that that 
thorough and acute student of Kant, Dr. Ingleby, 
was perfectly right when he said that Kant would 
have repudiated the affirmation that 'space is a form 
of thought*. For in these sentences [quoted from 
Kant's writings], and in many others whioh might 
be cited, Kant expressly Jays down the doctrine that 
thought is the work of understanding, intuition of 
the sense ; and that space, like time, is an intuition. 
The only 'forms of thought’, m Kant’s sense, are the 
categories ” 

Projected Channel Railways 

The second of a series of three articles on this 
topic was published. The first article discussed the 
cultural advantages for Groat Britain of closer con¬ 
nexion with the continent of Europe, and proceeded 
to demolish a fantastic scheme for a railway bridge 
across the English Channel. The second article dealt 
with a proposed Channel Tunnel and included a map 
of the route from the engineers’ report issued by the 
promoters “We are of opinion that it is not on 
unreasonable proposition, to drive a tunnel under the 
Channel, but that in some measure it must be a 
venture. If we are to undertake such a venture to 
gain a magnificent prize, of immense value to the 
English and French nations, we must be prepared 
to meet all ordinary eventualities. . . . The first 
step towards accomplishing the object would be to 
obtain a geological section across the Channel . . 
from actual test of the materials whioh compose the 
bed of the Channel.*’ 

Meteorological Blockade 

Sir William Thomson, F R.S [afterwards Lord 
Kelvin] discusses Dr. Balfour Stewart’s proposal for 
a cordon of meteorological stations around a district 
to keep on exact account of the quantity of water 
vapour entering and leaving the space over the 
district in question. “This appears to me a most 
valuable proposal, which, if well earned out, must 
have a very important influence, tending to raise 
meteorology from its present empirical condition to 
the rank of a science . . the same system of 
account-keeping ought to be applied to electricity 
. . . among the many unknown quantities involved, 
the two departments of the blockade combined will 
give means for eliminating some and estimating 
others." 


We notice that an individual was examined on 
Tuesday at Worship Street on the charge of sweating 
sovereigns. The details of the case, whioh are of 
considerable importance to the public, will be watched 
with interest. It appears that the coins are dissolved 
by acid, aided by a battery, and that the loss in 
some oases equals about two shillings in the sovereign. 

It was announced by Mr. Lookyer at the meeting 
0 / the Royal Astronomical Society on Friday last, 
that the great refractor of 25 inches aperture, con¬ 
structed by the Messrs. Cooke, of York, is so near 
completion that it will be erected in the observatory 
prepared for it at Gateshead early neat month, 


Applications are invited for the following appointment* on or 
before the dated mentioned 

Assistants Lecturer in Klrcjtbioal Engineering and Phtros 
at the Technical <'<>Hego, Coventry—The Director of Education, Council 
House, Coventry (January 26) 

Headmaster for the Pentre Junior Technical School— The Director 
of Education, Council Offices, Pentre, Rhondda (January 27). 

Tbkpooaky Instructor Lieutenants in the Royal Navy—The 
Director, Education Department, Admiralty, Whitehall, S.W.I 
(January 31) 

Graduate Assistant to teach Enginsrring Subjects, Physios and 
Mathematics— The Principal, Hendon Technical Institute, The 
Burroughs, N W.4 (January 61). 

Engineering} Workshops Instructor to take Engineering Draw¬ 
ing and Allied Subjects (Elementary Mathematics and Mechanics)— 
The Principal, Hendon Technical Institute, The Burroughs, N.W.4 
(January 31), 

Lecturer (Grad* II) in Dnntal Prosthusis —The Secretary and 
Registrar, University, Bristol (February 10) 

Director or Research of the Linen Industry Research Association 
—The Secretary, The Research Institute, Lambeg, Co. Antrim 
(March 1) 

Junior Assistant Chemists—T he Secretary, Wnen Industry 
Research Institute, Lambeg, Co. Antrim. 

Eng in err for the Public Works Department of the Government 
of Hong Kong—The Crown Agents for the Colonies, 4 MUlbank, 8 W.l 
(quoting M/9006) 


REPORTS AND OTHER 
PUBLICATIONS 

(not inehuUd in Um tnonUdy Bookt Supplement) 

Great Britain and Ireland 

Imperial Bureau of Animal Breeding and Genetics. Animal Breed¬ 
ing in the Light of Genetioo. (Seventh International Genet!cal Con¬ 
gress, Section D.) Pp 78 (Bdtnburgh and London: Oliver and 
Boyd) [2612 

Department of Scientific and Industrial Research Report of the 
Forest Products Research Board, with the Report of the Director of 
Forest Products Research, for the Year 1986. Pp lv+84+4 plates. 
(Lradon - H M Stationery Office.) lr. 6rf. net. 1*912 

International Journal of Agrarian Affairs. Vol. 1, No. 1: The 
Problem of Surplus Agricultural Population Pp. 96. (London: 
Oxford University Press.) 8*. 6rf. net. 1*1 


__ _ 1 Report relating to_ 

(Cmd 6098) Pp. 205. (London H Jf Stationery Office.) 3s. net, [21 
University of Durham. Abstract* of Theses for Doctorates presented 
by Candidates who have received the Degrees In Congregation during 
the Academical Year 1988-89, Pp. 22, (Durham: The Univer¬ 
sity.) [81 

Other Countries 

U.6 Department of Agriculture. Technical Bulletin Bo, 690: 
The Addle Properties of Peat and Muck. By Irvin 0, Feustel. Pp. 42. 
(Washington, D 0.: Government Printing Office.) 10 oents. (1812 
Bulletin of the American Museum of Natural History. Vol. 76. 
Art. 8 i Body-Forms of the Black Martin (Afatair® ni^nmnt mariina) 
and Striped Martin (MaMta miUukufii) of New Zealand and Australia. 
By William K. Gregory and G. Miles Conrad. Pp. 448-466+plates 3-6. 
(New York American Museum of Natural History.) 12612 

t Series No. 18 £ Nntri- 

, G. Mar, T. G. N1 and 

_ ___„s Medics) Association.) 

8 dollars ; 4#. ft*** 

Madras Government Museum. Guide to the Arohmologicsl Galleries: 
An Introduction to South Indian Temple Architecture and Sculpture. 
By Dr. F. H, Gravely, O. Slysramsmurti and other Curators, Pp, 
villi ■+48+4 plates 8 annas. Illustrations of Indian Scttijrtwre, mostly 
Southern: for Use with the Guide to the ArchawtogteaJ Garries. By 
Dr. F. H. Gravely and 0. Mvajamamuftl, pp, tv+46 plates. Li 
rupees. (Madras: Government Press.) [21 

Journal of the Indian Institute of Mora. VoL 22A, Port if: 

10 Mute, „vS. *U, P«t tt: SrnthMi 
Camphane Series. Part 6: Synthesis or 

Pp, 256-262. 12 annas, (Bangalore: Indian Institute of Mate?*) 
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SCIENCE AND EDUCATIONAL POLICY 


r T*HE statement of the Prime Minister that the 

* aims of Great Britain during the present 
struggle must be sharply differentiated into war 
aims and peace aims amounted to much more than 
a reply to the demands for a clarification of what 
is to be our attitude when the War comes to an 
end It is essential, however, that the wider peace 
aims should be constantly reiterated in order that 
they may remain fixed before our eyes. It 
would be more than regrettable if the ideals of 
freedom, liberty and equality that have led the 
Allies to take up arms were lost sight of even 
temporarily in our efforts to defeat the enemy 
Mr J. B. Priestley, in speaking of the drama, said 
recently that a momentary blurring of the objects 
for which we are fighting would be enough to 
invalidate our reasons for having gone to war 

A real and immediate problem which deserves 
consideration is whether a long-term national 
policy of scientific education ought not to be 
introduced into the schools of Great Britain. It is 
becoming more and more apparent that the pro¬ 
vision of scientific education is far from being 
scientifically planned, a matter which could be 
adjusted by closer co-operation between scientists 
and educationists* Here the different forms of 
educational institutions would have to be con¬ 
sidered not separately but as components of a 
system which aims at the development of beings 
whose lives are continuous processes. In this 
respect the insistent demand raised in the report 
of King George's Jubilee Trust* for continuation 
classes for all up to the age of eighteen should 
receive adequate consideration. The Industrial 
Revolution, the growth of the physical scienoea, 
the mechanisation of ways of living with its 

* "Tty M of Youth 1 '. By A. E. Murom. (London : Oxford 
UnJvanrifcy Ttm f 1939.) 


con sequences in transport, communication and 
manufacture have all combined to produce an 
environment in which educational equipment in 
many cases leaves the ordinary citizen thwarted 
and helpless The ideal of science is the pursuit 
of objective truth , if material progress is to con¬ 
tinue, it is essential to keep this ideal clearly m 
view in the prosecution of measures whereby 
scientific truths might be made to contribute to 
human welfare. 

Reflection on the standard of living of masses 
of the population makes one painfully aware that 
the apph cations of well-established scientific truths 
are not being carried out in an efficient and objec¬ 
tive fashion There is no need to emphasize the 
fact that science must look for a policy which will 
in no respect imitate the nationalistic efforts of 
countries where scientific truths are distorted to 
conform to ideological needs. Various factors 
indicate that the population of Great Britain is 
likely to decrease during the next few years. If, 
as compensation, the quality of the people is to be 
improved, scientific workers, and especially those 
in the biological field, should decide the paths upon 
which the course of science development is to be 
guided. 

Co-operation between scientific workers and 
educationists led to marked improvement in living 
standards of the nation while we were at peace. 
In these times of stress and anxiety, the value of 
the wider extension of scientific methods of thought 
and practice is apparent. The national effort will 
only reach its maximum when due regard is paid 
to the health of the nation as a whole In this 
connexion, it is doubtful whether scientific workers 
arc being allowed to play a sufficiently active part 
in the various schemes of food production and 
control* Mach could be dene, especially in the 
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reception areas, by the introduction of classes for 
teachers and youth leaders, where the specific 
problems bound up with evacuation could be dis¬ 
cussed The Workers' Educational Association, 
the Townswomen’s Guilds and other bodies have 
already sponsored classes of this type. These 
could be usefully extended. The rural community 
councils and women's institutes provide means 
whereby scientific practice could be more quickly 
transferred to non-urban communities 

One aspeot ot this policy would be the need 
for greater and more effective co-operation between 
scientists and educationists in decidmg upon the 
content of the general school curriculum, and in 
particular the science part itself. The Science 
Masters’ Association has approached the problem 
in the right manner by taking steps to revise 
examination syllabuses in liaison with university 
staffs , this has resulted in the publication of 
reports on various subjects, including the recent 
one on the teaching of general science. But their 
scope of action is necessarily limited, and the 
origins of the present conflict indicate the necessity 
for a re-orientation of the school science content 
if the ideals expressed in the Rpens Report are to 
be given effect The Consultative Committee 
responsible for this report has in no wise ex¬ 
aggerated the case when it states that even the 
possibilities of science teaching have not yet been 
fully apprehended 

One of the more urgent problems that calls for 
investigation is the need for a clearer definition of 
the concept of social biology as an educational 
medium Another avenue that could be explored 
with profit by scientists and educationists is 
the present rating of science m many school 
syllabuses. Apart from its use m technical and 
vocational training, science as an educational sub¬ 
ject often receives poor recognition. In the 
Common Entrance Examination to Public Schools, 
for example, Latin still remains as the symbol of 
what is to be desired in the shape of compulsory 
attainment, while science is relegated to a minor, 
optional position This specific instance is but 
a general symptom of a condition which is more 
widespread than is obvious on superficial exam¬ 
ination Such an assessment often fails to accord 
both science and industry their true social worth, 
while much useful talent is frequently diverted 
elsewhere. Further, in many schools science is 
considered to play little or no part in the process 
of character training; such restrictions lead to 
numerous psychological problems, centred upon 
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the true worth of science, which have no real 
foundation. If some of these difficulties ore to be 
adjusted, considerable effort will have to be exerted 
by scientific workers with an interest and enthus¬ 
iasm that is based upon inflexible moral purpose 
and a real oonoern for human progress. 

The difficulties encountered in the development 
of the Colonial Empire merit special attention 
Until very recently the significance of the tropical 
and sub-tropical Dependencies has been viewed 
as through a glass, darkly. It is a tribute to our 
administrators that, despite this lack of interest 
in Great Britain, m at least some parts of the 
Empire it is more than probable that education is 
being approached in a spirit that approximates 
more nearly to being truly scientific than is the 
case nearer home In some places excellent results 
are being obtained, and the part played by 
educationists in the establishment of stability in 
these rapidly evolving Colonies demands the 
widest recognition. The recent extension of the 
college for native African students at Makerere in 
Uganda is a new milestone in colonial develop¬ 
ment. In the Colonies, greater interest shown 
by scientific workers would produce even more 
striking results. 

It has yet to be decided whether positions of 
importance in the Colonies should be allocated to 
men and women who have specialized only in one 
or two branches of science Evidence comes to 
hand constantly to show that, whereas specialists 
are essential for university teaching and research 
posts, for general educational purposes the Colonies 
need people with a wider scientific training, prefer¬ 
ably with a biological bias ; it may be added that 
there is a body of opinion in Great Britain which 
maintains that this is also applicable to home con¬ 
ditions. For the Colonies, undoubtedly, greater 
attention should be paid to the recruitment of 
those whose task it will be both to undertake 
teaching duties themselves and to train and 
inspect native teachers in the Colonial Empire. 

The planning of programmes for the present 
year is more than hazardous at this time, 
but, because of the rich opportunities which are 
presented, it is to bo desired that responsible 
authorities will make at least tentative prepare 
tions for the holding of ‘refresher’ courses arid 
vacation schools wherever this is possible. In 
general, ‘refresher’ courses in science have either 
been concerned with imparting pure academic or 
technical knowledge, or have Berved their purpose 
in spreading scientific knowledge and principles to 
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a 'wider audience. The latter would probably be 
the more fruitful course to be adopted while we 
are at war, Opportunities might be provided dur¬ 
ing the approaching summer for teachers, club 
leaders and other youth workers to be able to 
make refreshing oontacts with members of their 
own professions, and to obtain valuable help and 


guidance from leading scientific workers and 
educationists. For various reasons, it seems 
unlikely that the Board of Education will tie 
able to proceed with its admirable courses m 
science during the summer, so that the oppor¬ 
tunities provided by other organizations would 
be of inestimable value. 


MEMORIES OF A PALEONTOLOGIST 


Some Memories of a Palaeontologist 
By William Berryman Scott. Pp vi+336, (Prince¬ 
ton, N.J, : Princeton University Press ; London 
Oxford University Press, 1939 ) 17-9 6rf, net 

'TYUKING the past sixty years, American 
^ palaeontologists have taken a very large 
share in adding to our knowledge of fossil mammals 
They have not only made remarkable discoveries 
on their own continent, but have also worked in 
close association with their colleagues in other 
countries. 

Among them during the whole of this long period, 
Prof. William B Scott, of Princeton University, 
has been especially active, and few have ranged 
over a wider field. Since 1877, when he made his 
first collecting expedition to the West with his 
classmate, Henry Fairfield Osborn, until the 
present day, when he has joined Prof Glen L. 
Jepsen in preparing a large memoir on the 
Oligocene mammals from South Dakota, he has 
travelled and engaged in research with tireless 
energy. His experiences therefore have been many 
and Varied, and while occupied with his own 
technical problems he has seen much of the world 
in general He has now recorded some of his 
memories in an attractive volume which will be 
weloomed by all who are interested in the ways 
of life of scientific men. 

Prof. Scott, through his mother, is a great-great- 
great-grandson of Benjamin Franklin, and he began 
life at Princeton in unusually intellectual sur¬ 
roundings. From the beginning his inclinations 
were towards natural soienoe, and when he was a 
schoolboy his interest in geology was first roused 
by his grandfather who made some casual remarks 
to him about the nature of ooal. At Princeton he 
studied under Psrof* Arnold Guyot, whom he 
eventually succeeded in the professorship of 
geology. In London he attended Prof. Hukley’s 
ooume in comparative anatomy; at Cambridge 
he studied embryology with Francis M. Balfour; 
and at Heidelberg he spent much time in research 
under the direction of Carl Gegenbaur. He was 
ibu4 weH equipped for both geological and bio¬ 


logical work, and he gives many interesting 
reminiscences of his teachers and distinguished 
follow students His visits to Europe also brought 
him into contact with other leaders in geological 
and biological scienoo of whom he records im¬ 
pressions His expenenoes of England and 
Germany seem to have been particularly happy. 

Prof. Scott has much to say of life in Princeton, 
where he witnessed the growth of the old College 
into the University He describes his expeditions 
to the West to collect fossils, beginning in the days 
when the Indians were still troublesome ; and he 
makes many references to the rivalry of Cope and 
Marsh, who were his predecessors in the field. 
There are also observations on South Afrioa, which 
he visited with the British Association in 1905 ; 
on Panama, which he visited in 1911 ; and on 
Spain, where he attended the International Geo¬ 
logical Congress in 1926 

Prof. Scott’s most important work outside 
North America was his organization of the Prinoe- 
ton University Expedition to Patagonia under 
Hatcher and Peterson during 1896-99. Between 
1901 and 1931 he edited the series of handsome 
volumes which record the results, and he himself 
contributed most of the descriptions of the fossil 
mammals. In 1901 he visited the Argentine so that 
he might study and photograph the fragments of 
similar fossil mammals in La Plata which had 
already been described by Amegliino and others* 
Reminiscences of this journey occupy an interesting 
chapter. 

During the past few years Prof. Scott has not 
only continued the researches on OUgooene 
mammals already mentioned, but has also pub¬ 
lished new editions of his well-known “Introduction 
to Geology” and “History of Land Mammals in 
the Western Hemisphere”. He has rewritten the 
greater part of the latter book and made it an 
indispensable up-to-date work of reference. Now 
that he is an octogenarian, he adds to our in¬ 
debtedness by giving us a stimulating collection 
of memories, which show how wide may be the 
outside interests of one who devotes himself to 
paleontology. Arthur Smith Woodwajbd. 
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PLANT VIRUS DISEASES 


Plant Viruses and Virus Diseases 

Bv F. C Bawden (A New Series of Plant Science 
Books, Vol 5) Pp xii + 272 (Leiden* Ohromea 
Botanica Co , London * Win Dawson and Sons, 
Ltd., 1939 ) 7 guilders 

T HE earlier investigations oi virus diseases of 
plants were attempted by the standard 
methods of the plant pathologists, and failed to 
reveal the cause of the disease, or to elucidate the 
nature of the infective agents These methods 
have been supplemented by a technique of the 
widest biological basis, including that used by 
biochemists and physicists to investigate pro- 
teins and other compounds of high molecular 
weight. The author, with his colleagues, has 
played a prominent part in the isolation, purifica¬ 
tion and chemical recognition of nucleoproteins 
obtained only from mfected plants His hypo¬ 
thesis, freely accepted to-day, considers the nueleo- 
proteins to be the viruses , this forms the theme 
of his book, which might with advantage have 
been entitled “Recent Research on the Nature of 
Plant Viruses’' Thus it differs, particularly in 
outlook but also in treatment, from other recent 
text-books of virus diseases which are primarily 
concerned with the economic boat planta , this one 
especially considers the infective agents. 

In the introductory pages the author criticizes 
with acumen suggested schemes of classification 
or nomenclature based largely on records of host 
plants infected , in later chapters a classification 
based on the actions and properties of the viruses 
is put forward Such a desirable change can only 
take place when sufficient knowledge of tho viruses 
is gained , whereas httle benefit and considerable 
confusion may arise from reshuffling an artificial 
system of nomenclature, the earlier classifications 
were based on the limited available facts chiefly 
concerned with the host plants 
Botanical readers, some perhaps less familiar 
with serological technique, will find these methods 
described as they are now utilized in virus research. 
Evidence shows that the viruses are themselves 
the antigens ; for the purer the virus preparation 
the more active it has proved, and further, a 
common antigen may be obtained, for example, 
from plants of tobaooo and phlox, infected with 
the virus causing tobacco mosaic. Crystalline 
nucleoproteins have given results of the same 
order, and ore now regarded as the antigens 
specific to virus-infected plants. This is part 
of the experimental foundation of the author's 


hypothesis Serological technique has also proved 
of value in identification of the viruses and can be 
used to distinguish strains of the same virus 

Since Stanley (1935) claimed to have isolated 
the tobacfjo mosaic virus, much progress has been 
made in tho methods of purification, and the text 
shows those employed to obtain samples of tobacco 
mosaic, potato ‘X\ tomato bushy stunt, and 
tobacco necrosis viruses One yield of 80 per cent of 
the total protein content of the sap expressed from 
frozen leaves has been claimed to be virus , but 
in other cases cited, 2 gm. per litre of cell sap are 
considered to be virus From healthy plants no 
such compounds are obtained by similar procedure 

Later chapters deal with the composition of 
viruses as revealed by chemical analysis—where 
tho phosphorus and carbohydrate derived from 
the nucleic acid are of vital importance as without 
such fractions activity is greatly reduced—and 
with their optical and other physical properties, 
including crystalline structure studied by X-rays 
Estimates of the size of the particles and their 
molecular weight are included A brief account is 
given of the limited work that has been oarried 
out on the physiology of virus-infected plants. The 
author reviews possible control measures and con¬ 
siders the breeding of resistant varieties to be a 
slow but promising line of work. Protection 
afforded by chance or deliberate infection with 
mild strains, valuable as it is with certain crops, 
is not considered likely to be of general use ; it 
appears impracticable to ‘vaccinate’ plants against 
more than one virus because of the interactions 
and complications that may ensue. 

In the concluding pages attention is focused 
upon the question so frequently asked by the 
earlier investigators * Are viruses living organisms I 
A straightforward definite answer cannot be given. 
Further knowledge regarding the activities of 
viruses in living tissues is needed. In the mean¬ 
time it is necessary to re-examine carefully the 
criteria applicable to this judgment in the light 
of the information already known about viruses. 

The book forms a readable account of recent 
brilliant research, the facts are authentically pre¬ 
sented, and the literature adequately surveyed. 
Here and there a few trivial errors in the type 
have escaped the proof reader's attention ; there 
are several short reiterations in the introductory 
paragraphs to the chapters. Biologists are deeply 
indebted to Mr. Bawden for his critical survey of 
the progress so recently made in this field of 
research. 
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YOUTH ON THE PROW IN CHEMISTRY 


Young Chemists and Great Discoveries 
By Prof. James Kendall Pp. xvi + 272 + 23 
plates (London : G. Bell and Sons, Ltd., 1939.) 
7s. fid net. 

I N this book of the Royal Institution Christmas 
Jjeetures of 1938-39, Prof Kendall records 
how “the youthful breast, inspir’d by truths 
bright ray”, arrived at some of the most spec¬ 
tacular discoveries in the history of chemistry 
Following Ostwald, he divides his youthful 
paladins into two classes • the romantic and the 
classical, exemplified by Davy and Faraday As 
one would have anticipated, his first lecture was 
devoted to the romantic Humphry Davy, an ideal 
subject for such a theme, such an audience, and 
such a place Then followed naturally that 
wonderful example of the age-old story of the 
master and the apprentice provided by the inter¬ 
woven careers and contrasting personalities of 
Davy and Faraday 

Davy carried out his dramatic experiments on 
the inhalation of nitrous oxide at the age of 
twenty ; at twenty-two he took London by storm 
through his brilliant lectures at the Royal Institu¬ 
tion ; at twenty-four he was elected to the Royal 
Society ; at twenty-eight he discovered potassium 
Here, then, is a perfect example of the youthful 
genius in chemistry. 

However, like van ’t Hoff, who also leaped to 
fame at the age of twenty-two, Davy had burnt 
himself out at fifty. Indeed, from Prof Kendall's 
examples it seems that if the romantic type be 
symbolized by Davy’s flaming globule of potassium, 
the classical type may be likened to the candle, 
about which Faraday lectured so aptly and 
oharmingly to his juvenile auditory at the Royal 
Institution Faraday’s first important discovery 
was made when he was about thirty, and the 
flame of his genius shone clear and steady until 
he entered into the twilight of a long and fruitful 
life 

Prof. Kendall’s story, always interesting arid 
animated, ranges from Davy and Faraday through 
Perkin, Couper and Kekute, Pasteur and van’t Hoff, 
Arrhenius and the Braggs, Newlands and Men- 
dcl&ff, Bohr and Moseley, to the “first young 
heroine”, Madame Curie, and ends across the 
Atlantic with Robert Hare, Charles Martin Hall 
and Irving Langmuir (who characteristically took 
his seat in a row labelled ‘Juveniles Only’ at Prof. 
Kendall’s first lecture). The narrative thus 
traverses an extensive field, and Prof, Kendall’s 


clear and easy style enables him to introduce his 
readers, as he introduced his juvenile auditory, to 
such complexities as structural formulae, polarized 
light, asymmetric molecules, ionization, the classi¬ 
fication of the elements, isotopes and radioactivity. 

It in difficult to discover flaws in this enter¬ 
taining story, although on one or two occasions it 
may be felt that Prof Kendall shows a little 
indulgence to his young heroes Thus, in defending 
Davy against those who have accused him of 
vanity and snobbery, Prof. Kendall quotes 
Dalton’s statement : “The principal failing in his 
character is that he does not Bmoke ” This testi¬ 
monial to Davy’s character becomes less impressive, 
however, when one refers to Dalton’s original 
letter, which reads • “The principal failing in his 
character as a. philosopher is that he does not 
smoke ” Moreover, it is scarcely fair to one who 
has been called “the Scotch Faraday” to say that 
“only the mighty Faraday roused Liebig’s admira¬ 
tion” among the chemists ho met in England in 
1837 ; for at that time, as Tilden has remarked, 
‘Faraday having long abandoned the pursuit of 
pure chemistry, the most famous by far among 
English [that is, British] chemists was Thomas 
Graham”, who certainly w'on Liebig's high ap¬ 
probation. “T had a very long and agreeable letter 
from Liebig a fow days ago,” wrote Graham to his 
sister Margaret on November 24, 1837, “convey¬ 
ing the information that his University have 
made me a Dr of Philosophy emtsd honoris. . , . 
He has a grand project of publishing a chemical 
journal in three languages, to be edited by Liebig, 
Dumas, and myself.” 

As Prof. Kendall points out, several famous 
chemists have been poets, and the youthful Davy 
was also the subject of anonymous sonnets from 
fair admirers We suspect that if Prof. Kendall 
had not been an eminent chemist he would have 
achieved fame as a dramatist, if not indeed as an 
interpreter of the drama His lectures were rich 
in dramatic moments and quick changes. His 
book, too, ends on a dramatic note. As we are 
about to lay it down we discover that the “young 
chemist” whose classical features adorn the dust 
jacket is not Davy as we have hitherto supposed. 
To our surprise this charming illustration proves 
to be an early portrait of Albert Edward, Prince 
of Wales, afterwards King Edward VII, who in 
his youth received instruction in chemistry from 
Lyon Playfair at Edinburgh and took part there 
in the dramatic experiment with boiling lead 
which is described at the close of Prof. Kendall’s 
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book : “the lecturer and his two gallant volunteers 
in turn passed their hands to and fro through the 
stream [of white-hot lead], and the final experi¬ 
ment of the 113th course of Christmas Lectures 
adapted to a juvenile auditory to be given at the 
Royal Institution was carried to a successful 
conclusion”. 

This absorbing account of youthful achievement 
in the realm of chemistry cannot fail to arouse 
and hold the interest of readers of all ages. The 
volume is attractively produced and copiously 
illustrated with plates and figures It contains 
references to many of the experiments and 
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exhibits of the original lectures, and each ohapter 
is provided with a useful bibliography The book 
gives rise to sundry interesting reflections. 
What was the spark causing the tinder of each 
youthful genius to burst into flame ? Is there still 
scope in science for the youthful pioneer, in these 
days of intense specialization and team work l 
Would Faraday, with his meagre formal education 
and elementary knowledge of arithmetic, have 
been able in this exacting age to break his birth's 
invidious bar % These are some of the intriguing 
questions to which the intelligent reader must 
supply his own answers. Johx Read. 


GENETICS OF COTTON 


The Genetics of Cotton 

By Dr. Sydney Cross Harland Pp 193 (London: 
Jonathan Cape, Ltd , 3939 ) 10# 6d. net. 

r TTHE great economic importance of the world’s 
■1 cotton crop has led to marked advances 'in 
the genetics of cotton since 1924, when the most 
valuable New World species of cultivated cotton 
were found to be tetraploid. The researches of Dr. 
Harland have oocupied a leading place in this 
development, and the present book is a fitting 
nummary of knowledge regarding the genetics and 
cytology of the genus Uossypium 

The first chapter, which is devoted to the 
taxonomy of the group, recognizes eighteen species, 
while ten others recognized by some authors are 
reduced to variety rank and two are assigned to 
othor genera In addition, Oossypium Robinsonii, 
of Western Australia, is insufficiently known and 
recent efforts to find it in the wild condition have 
been unsuccessful Numerous specific names of 
cottons in the West Indies and South America are 
regarded as local races of barbadense or purpurascen #, 
The fact that four American and three Poly¬ 
nesian species are tetraploids with 52 chromo¬ 
somes is of fundamental importance for the 
genetics of the cultivated cottons. The existence 
of five wild American diploid species, as well as 
other diploid species in Africa, Asia, and Australia, 
shows not only the great age of the genus (regarded 
as Cretaceous in origin) but also serves as the basis 
for various views regarding the origin and history 
of the valuable American tetraploids (Sea Island, 
Upland, etc.). II is evident that these form a 
younger section of the genus, having been derived, 
probably as allotetraploids, from diploid ancestors, 
The oytologioal ohapter presents the available 
evidence from chromosome morphology as well as 
number, and particularly from chromosome pairing 


in Fi interspeoifie hybrids. Supposed constant 
differences in chromosome size between the Old 
and New World species have led to the view that 
the American tetraploids have resulted from 
chromosome doubling in sterile hybrids between 
species from these respective original sources. 
The chromosome sizes in these presumed am phi- 
diploids do not apparently support this view, and 
Upcott’s roinvestigation of the case of MscvXus 
camea does not show (as is stated on p. 44) that this 
amphidiploid has 40 large ohromosomes derived 
from one parent and 40 small ones from the other 
Nevertheless, although the evidence of chromo¬ 
some size gives little support to the view that the 
American tetraploid species came from crosses 
between Asiatic and American diploids, yet the 
pairing in F x hybrids does support such a con¬ 
clusion, for certain crosses between Asiatic species 
and New World tetraploids give thirteen pairs 
and thirteen single chromosomes. The evidence 
is not final, but the existence of tetraploids in 
Polynesia suggests that this oondition goes back 
a long way in the history of the cottons. 

The bulk of Dr. Harland’s book is naturally 
devoted to the numerous results of breeding 
experiments. Several series of multiple allelo¬ 
morphs are known, some members of which belong 
to different species, as in red pigmentation, leaf 
shape and seed fuzz. Several cases of linkage 
groups have been found, but with the large 
number of ohromosomes it will be a long time 
before adequate chromosome maps can he con¬ 
structed. 

This book will be indispensable to all those con¬ 
cerned in cotton breeding, and to geneticists, 
especially for the work on interspecific modifying 
genes in a group of spades the age of wkidt cad 
only be measured in geological time, 

It Rttooms Gaw* 
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SOME BIOLOGICAL APPLICATIONS OF NEUTRONS 
AND ARTIFICIAL RADIOACTIVITY* 

By Dr. John H. Lawrence, 

Radiation Laboratory, University of California, Berkeley 


biological and medical sciences are being 
stimulated and benefited by the recent dis¬ 
coveries of the nuclear physicist in a manner similar 
to that following the discovery of the naturally 
occurring radioactive elements and the pro¬ 
duction of X-rays The nuclear physicist can now 
induce radioactivity in practically all of the 
elements, and he can harness a beam of neutrons 
of intense biological activity. This new wonder¬ 
land for the biologist has been brought about by 
such events as the first successful experiments of 
Joliot and (’uric in artificial radioactivity, the dis¬ 
covery of the neutron by Chadwick, the discovery 
of heavy hydrogen by Urey, and the development 
of the cyclotron by E O. Lawrence and his 
associates. 

During the past four years, workers at the 
University of California have been intensely inter¬ 
ested in the biological applications of those products 
of the physicist, and recently a new medical- 
biological laboratory dedicated to this study and 
housing the new 220-ton cyclotron—the William H 
('rocker Radiation Laboratory—has been com¬ 
pleted in Berkeley. Because of its ability to pro¬ 
duce large quantities of the various radio-elements 
and neutron rays, the cyclotron is the nucleus of 
this unit. The Laboratory is, however, staffed not 
only by physicists, but also by chemists, biologists, 
cytologists, bacteriologists* physicians and radio¬ 
logists—all of whom are interested in both the 
fundamental and practical problems concerned 
with the interaction of radiation and matter. My 
purpose here is to diseusa briefly some of the 
investigations earned on in this laboratory or in 
conjunction with it. Unfortunately, there is not 
sufficient space to discuss the extensive and 
important work being done in this field in other 
laboratories 

When Hevesy first used radium D, an isotope 
of lead, as a tracer 1 of load movement in plants, 
the potential value of similar isotopes of elements 
*hich are important in physiological processes, 
such as phosphorus, sodium, iron and iodine, 
became apparent. These and other radioactive 

"ttstaa to past os a paper given before Section A (Mathematic*! 

Jftvton! fiefatteeg) of the British Association, tfvtm on August Si 
Mid September sUttMto, 


isotopes arc now available ; and, since they are 
chemically like their inactive relatives, their radia¬ 
tions simply label or tag them and enable the 
investigator (with the aid of a Geiger counter) to 
study their average exchange and distribution in 
biological and chemical processes, in health ami 
disease. The effect of irradiation on the reaction 
is avoided by the use of sufficiently small ‘tracer* 
amounts On the other hand, many of these 
isotopes may be used as potent sources of radiation 
if tho metabolism of the element m question is 
not being studied. In Table 1 are listed some of 
the isotopes that are used in this University. A 
brief disoussion of studies in which these isotopes 
are employed follows 


Table ). 


Atomic 

number 


l 

6 

11 

15 

16 
17 
10 
20 
26 
35 
63 


Radio-I'Irrm'Ul 

Radiation 

Half-life 

Hydrogen [3) 
Carbon (l l) 
Sodium (24) 
Phosphorus 32} 
Sulphur (35) 
Chlorine (34) 
Potassium (42) 
Calcium (45) 
Iron (59) 
Bromine (82) 
Iodine (126) 

Beta 

Positron and gamma 
H^tn, and gamma 

Bfdtt 

Beta 

Positron and gamma 
Beta and gamma 

Beta and gamma 

Beta and gamma 

Beta and gamma 

Beta and gamma 

150-170 days 
20 6 minute# 
14 ft hours 

US days 
m days 

S3 minutes 

12 4 hours 

180 days 

47 days 

34 hours 

13 days 


Radioactive hydrogen is written iH 1 , in contrast 
to ordinary hydrogen ( t H l ) and heavy hydrogen 
(iH’) f and has only recently been discovered by 
Alvarez and Cornog of this Laboratory. This newly 
labelled form is used in biological work and promises 
to become a valuable adjunct to heavy hydrogen, 
which has been so extensively used in ‘tracer* 
studies. Although radio-carbon has a very short 
half-life (20‘5 minutes), Ruben, Hassid and Kamen 
are successfully using it in the study of photo¬ 
synthesis Leaves of barley plants grown in an 
atmosphere of C*O f form radioactive carbo¬ 
hydrates 1 , even when the plants are kept in dark¬ 
ness prior to exposure to 0*0*. The bulk of the 
radioactive material found y in the plant is water- 
soluble and does not contain carbohydrate, car¬ 
bonate, koto acids or pigments. Jenny and Over- 
street of the College of Agriculture 'grew barley 
in the presence of K* and showed that the intake 
of ions is not a uni-directional process, but that 

rthft radioactive form ofan element a denoted by *«. asterisk. 
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ions of the same species may move into the root 
and out of the root at the same time. Stout 
and Hoagland of the same department, using 
the radioactive isotopes of potassium, sodium, 
phosphorus, and bromine, studied their upward 
movement after absorption bv the roots in 
actively growing willow and geranium plants 
They found that when salts are absorbed by 
roots, some portion enters the xylem within 
very short periods of time, and is carried rapidly 
towards the leaves under the influence of trans¬ 
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using low activities in 'tracer 1 work. Hamilton is 
making an extensive study of the physiology of 
the isotopes of sodium, potassium, iodine and 
other elements, in health and disease. Their 
rapid absorption and distribution is evidenced 
by their appearance in the hand a few minutes 
after oral administration of small amounts. The 
isotope of iodine is proving to be valuable in the 
study of thyroid physiology. Hamilton has 
demonstrated the marked concentration of in¬ 
gested iodine in the thyroid gland and has been 



Fig 1. 

Tur 200 -ion 00 inch o<lotron in the Crocker Radiation Laboratory on the Berkeley oampcs or the 

University of California 

Standing by the r.inier of the magnet and adjusting the helium How to the target chamber is the late 
Dr. Harold \\alko, of the University of Liverpool On the table m the foreground is an experimental deuterium 
generator f he targe! chamber m tahind. marked by the two port holes. Above and to the rear is seen the 
aluminium wnllfttor house or radio-frequency power supply Photograph taken by Dr. Donald CookBev, assistant 

director of the Radiation Laboratory. 


piration. That the content ol i adioacti vrty m 
the bark ah compared with the root is slight 
indicates that movement of salts m the former is 
very slow 

Mullins, of the Department of Zoology, has 
investigated the effect of increasing activities of 
radio-sodium on the penetration of Na + into the 
single-celled alga Nitella His results show that, 
below certain activity concentrations, there is no 
'radiation’ effect, and point out the importance of 


able to photograph the distribution of iodine by 
placing the excised gland on a photographic film. 
Anderson and her associates of the Institute of 
Experimental Biology have found that in adrenal- 
ectomized rats a single dose of ‘tagged* sodium 
is rapidly lost, while potassium tends to be 
retained. 

Radio-phosphorus (P M ) has been the most ex¬ 
tensively used radioactive isotope. The ease of 
manufacture in the cyclotron and its relatively 
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long half-life (14'3 days) make it ideal for bio- 
logioal studies. Chaikoff and his associates in 
their studies of phospholipid metabolism have 
shown that various kinds of neoplasms in animals 
have individual rates of phospholipid turnover, 
and that cell type does not seem to be the deter¬ 
mining factor. In association with Scott and 
Tuttle, the metabolism of labelled phosphorus 
in leukeemia in both animals and man is being 
investigated The finding that in leuk»mic 
mice the phosphorus turnover is apparently pro¬ 
portional to the degree of leukaemia infiltration 
suggested the use of radiophosphorus as a source 
of radiation in the treatment of leukaemia in 
humans. The concentration of the radio-phos¬ 
phorus in the areas infiltrated with leuksermc 
cells tends to localize the thera¬ 
peutic irradiation (beta-rays). 

Given by mouth in the form 
of sodium phosphate, phosphorus 
is well absorbed (75 per cent) 
and slowly excreted (2 per cent 
per day) The turnover of phos¬ 
phorus in red cells is rapid, 
whereas the white cells retain 
it for longer periods of time. 

Numerous patients suffering from 
chronic leukaemia are being 
treated with this material, and 
m many instances remissions in 
the disease are obtained. 

Tarver and Schmidt, of the 
Department of Biochemistry, 
have synthesized methionine from 
radio-sulphur and, after feeding 
it to rats, have shown that the 
radio-sulphur may later appear 
as cystine extracted from the 
tissues. Finally, Whipple and 
his associates at the University 
of Rochester, in their studies 
on normal and ansemio dogs, 
report the following : radio-iron 
is poorly absorbed by normal 
animals ; aiUBixuc animals absorb 
iron in proportion to their need 
for it; plasma is the medium for the transport 
of iron ; the rapid appearance of iron in the red 
blood cells is spectacular. 

The intense beam of neutrons produced by the 
cyclotron has made it possible to investigate their 
biological effects on various objects such as bacteria, 
plants, Drosophila eggs, animal tumours and normal 
mammals, This new penetrating form of radiation 
has intense biological effects, even greater than 
X-rays or gamma rays, cm normal and tumour 
tissue, but When compared with X-rays, selectively 
afieots some tissues more than others. Experiments 


on animals indicating that neutrons are more de¬ 
structive to neoplastic tissue than to normal tissue 
suggested their trial in cancer therapy. In associa¬ 
tion with R. S. Stone, of the Department of 
Roentgenology, patients suffering from cancer are 
now regularly being treated with neutrons from 
the new 60-inch medical cyclotron, The recent 
experiments of Kruger in this Laboratory have 
opened up another possible application of neutrons 
to cancer therapy He has demonstrated that 
cancers from mice placed in non-toxic concentra¬ 
tions of boric acid and irradiated with slow neutrons 
can be killed with doses of irradiation harmless 
to tissues not in contact with boron. The glow 
neutron is captured by the boron nucleus. The 
combination emits two heavy ionizing particles in 



ttg. 2. 

ThM PATH OF a 16-MU4JON ELECTRON VOLT DEUTKRON BKAM TRAVERSING 
THE AIR FOR A PITTANCE OP NEARLY FIVE FEET, 

These parti clew emerge from the vacuum of the target chamber with a 
velocity ot approximately 18,000 miles per aecond. In slowing down over the 
course of their path, they give up their energy to the air molecules, causing 
them to glow with a violet light. However, in practice, a target to be 
made radioactive is placed at the emergent point of the beam and thus 
bombarded. Where neutrons are desired the target used is beryllium 
Photograph taken by Dr. Donald Cooksey, assistant director of the 
Radiation Laboratory. 


opposite directions—an alpha particle and a 
lithium nucleus—which traverse a distance of 
about 7 y in tissue and thus approximate an 
explosion within the cell. 

Although the great contribution of the new 
nuclear physios to the problems of biology and 
medicine is certainly the labelled' or ‘tagged* 
isotope, nevertheless it seems important to pursue 
the possibilities of artificial radioactivity and 
neutron rays in cancer therapy until a more 
satisfactory answer to this problem has been 
reached. 
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MOUND EXPLORATION IN THE TENNESSEE VALLEY, 

U.S.A. 


npHE operations of the Tennessee Valley 
A Authority in the United States of America, 
by the erection of dams to collect and control the 
waters of the Tennessee River and its affluents, 
will inundate to a considerable depth a vast tract 
of land, which to the archaeologist and the student 
of the pre- and proto-history of the indigenous 
peoples of America is one of the most interesting 
regions of the continent north of the tropics. 
Unfortunately, in a cultural sense it is still in¬ 
completely understood Though a great part of it, 
and curiously enough that especially suited to 
aboriginal pursuits and modes of life, was still 
unoccupied by surrounding tribes, possibly owing 
to mutual rivalries, when first visited by the white 
man ki the sixteenth century, nevertheless the 
whole country abounds in evidence of prehistoric 
occupation in the form of mounds, shell heaps, 
stone implements, pottery, old fields, burial 
caves, and ancient cemeteries. From about 
1660 onwards, these vaoant lands were ocoupied 
successively by Shawnee, Chickasaw, Cherokee 
and Creeks, with a number of lesser tribes of 
uncertain affinities. 

So early in the history of the Tennessee Valley 
Authority project as 1933, it was pointed out that 
the building of the dams and consequent flooding 
of large areas of the valley would destroy these 
records of prehistory for all time, unless some plan 
of conservation could be undertaken Already 
the construction of the Wilson Dam, near Florence 
in Alabama, by the United States Government 
during the War of 1914-18, had created a lake 
23 square miles in area ; and to this inundation 
a further 100 square miles was now to be added. 
Accordingly, towards the close of 1933, a con¬ 
ference was held at Knoxville which was at¬ 
tended by representatives of the Authority and 
the Universities of Tennessee and Alabama, with 
Mr. Niel M. Judd of tho Smithsonian Institution 
as consultant. As a result, archaeological surveys 
of tho areas affected were instituted and a number 
of excavations have been carried out with moneys 
provided out of Federal funds for the relief of 
unemployment, with the assistance of grants 
from universities and other learned bodies. Re¬ 
ports on the results of the survey work and 
excavation will, for the most part, be published 
when ready by the Smithsonian'Institution of 
Washington. 

Although the existence of a large number of 
mounds and other prehistoric remains in the great 


river-valley system, Ohio-Tennessee-Missisaippi, 
of the United States has long been known and 
their character frequently described and discussed, 
it is only of reoent years, thanks mainly to the work 
of Mr. Warren K. Moorhead and a small band 
of enthusiastic investigators, that anything ap¬ 
proaching real understanding of the mound-culture 
has begun to emerge. At the moment, the focus 
of the problem is the distribution affinities and 
development of the ‘Hopewell' culture, of 
which outstanding characters appear in what 
follows. 

A more general characterization of the culture of 
these mounds, however, is given by T. M. N. Lewis, 
of the University of Tennessee, in a preliminary 
report to the American Philosophical Society on 
archaeological investigations in the Tennessee 
Valley during the past five years, to the oost of 
which the Society had made grants from the Pen¬ 
rose Fund in aid of research 1 . 

A large quantity of documented archaeological 
materia] and skeletal remains was obtained, 
from which the most interesting result to emerge, 
pending further and more detailed analysis, was 
the apparent linkage of the aboriginal peoples of 
Tennessee with those of Middle America. The 
large earthworks having the form of truncated 
pyramids, which have now been meticulously ex¬ 
cavated, follow in cruder fashion the methods of 
construction of the temple pyramids of Central 
American lands, in which the ruins of temple 
buildings are found to surmount superimposed sub¬ 
structures. Here in Tennessee, however, the sub¬ 
structures are not stone-plated, as they are in the 
south,but are constructed of clay, whereas the super¬ 
structures, in which the religious ceremonies and 
business of government were carried on, were of 
poles, bark, cane and clay instead of stone. 
Elevated square or circular fireplaces constructed 
from puddled clay are always present in the oentre 
of the floors. Occasionally elevated rectangular 
platforms and seats of hard-burned clay have been 
found. Changes in architectural details of the 
superimposed structures suggest changes in cultural 
occupations, which, as will be seen, axe supported 
by analyses of the evidence. Stairways or ramps 
lead to the summits of the straoture*. 

In some instances, although these structures 
were intended to be the town's chief ceremonial 
house, interments of important individuals hi pits 
beneath the floor-levels were made* Nearly always 
these are lavishly accompanied by mortuary 
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offerings of pearl and shell beads, oopper orna¬ 
ments, engraved shell gorgets, and other imple¬ 
ments and utensils of bone, stone, shell and 
pottery. 

The villages were small, and only in rare 
instances could the number of inhabitants have 
exceeded 1,500 or 2,000 individuals. The huts 
were small and rude, and in close proximity one 
to another; the dead were buried either at 
haphazard throughout the village, as in the 
Chickamauga Dam Basin, near Chat&nooga, or in 
cemeteries, as in central and western Tennessee. 

A detailed report on key positions in the Wheeler 
Basin of northern Alabama which had been ex¬ 
cavated under his direction has been made by 
William S. Webb, with supplements on the geology 
and topographic features of the region and their 
effect on aboriginal occupation, by Walter B. 
Jones, State geologist of Alabama, a study of 
the physical anthropology and pathology of the 
skeletal material by Prof. W. D. Funkhouser of 
the University of Kentucky, and an analysis of the 
ceramic material by Dr. James B. Griffin, of the 
University of Michigan 1 . 

On the general character of the relation of 
aboriginal occupation and geological and topo¬ 
graphical conditions, it may be said that as a 
rule the principal villages or settlements with or 
without mounds were on level ground adjacent to 
rivers or lakes. Often there is an amazing amount 
of kitchen midden material in one or more portions 
of each settlement. In Tick Island, for example, 
refuse reaches a depth of 8 ft. for an area of nearly 
two acres. Other examples are the shell mounds, 
composed of shells, animal bones, stones, pebbles, 
flint chips, fashioned and broken objects, potsherds, 
fish remains, charcoal and occasional human 
burials. Mounds of this type are often so much 
as 200 ft. wide, 000 ft. long and 15-20 ft. high, 
with 60,000-100,000 cubic yards content, all left 
over from primitive kitchens. An archaeological 
map prepared on the basis of material collected 
in a preliminary archaeological survey in 1932 
shows 237 sites distributed over six counties. 
The key sites selected for investigation numbered 
nineteen. 

In general terms, the culture or cultures of 
these sites, of which the excavation is described 
ueriatim in detail, may be characterized on strati¬ 
graphic evidence as a sequence. The earliest form 
is a pre-pottery oulture, in which the bow had not 
wane into use. Its plaoe was filled by the ailatl or 
throwing-stick. Spear points appear in great 
number, associated with a broad-bladed flint knife. 
Apparently bodies were buried without the flesh, 
though the ouourrence of numerous burnt bones 
need unit necessarily denote cannibalism. Above 
thin from * level of 6-7 ft; below the surface was 


evidence of a culture in which all burials were in 
the flesh, and with them were associated marine 
shells, pottery vessels, and copper. In oertain 
instances burials were in a shell midden containing 
much flint and many potsherds Frequently the 
head was detached and alone buried. It is 
by no means certain that all the burials in the 
mounds are of the culture with which they are 
found. 

A burial mound in Tick Island was quite in 
contrast with other sites in the vicinity, having a 
number of distinctive cultural traits, which cannot 
be connected with any other sites or known racial 
stock. Nothing but pottery, surprisingly, was used, 
and in quantity, for burial offerings. Some burials 
were flexed, some extended, but the most common 
practice was the burial of the detached head. All 
mortuary vessels were shell-tempered, while 
detached sherds were all gravel- or sand-tempered. 
The significance of this will appear later. A very 
unusual open bowl with much elevated strap 
handles and rows of protuberances has also been 
recorded on a number of sites along the Tennessee 
in north Alabama. 

The association of outstanding stone artefacts 
with oopper artefacts, particularly oopper reel¬ 
shaped objects, leads to discussion of the distribu¬ 
tion of these last. The practioe of depositing these 
copper reel-shaped objects in burial mounds is 
found to centre in a comparatively small area, 
embracing the oounties of northern Alabama. A 
comparison of the sites produces a very constant 
complex of thirty-six cultural traits, to which on 
account of the consistent association of oopper, 
especially the reel-shaped objects, and galena with 
burials, the name of the ‘copper-galena* complex 
has been given. The people of this culture obtained 
and worked native copper, buried galena with 
their dead, possessed many ocean shells, practised 
ceremonial destruction of artefacts and produced 
woven fabrics. They were either well on the way 
towards developing a specialized sedentary culture, 
or else they represent the degenerate form of a 
higher cultural complex. 

In either event, although neither history nor 
tradition presents any suggestions for their oon- 
nexion with tribes who later inhabited this terri¬ 
tory, it is noted that they occupied the territory 
where de Soto (1540) reported the Yuohi to be 
living; while an examination of the traits here 
considered to be fundamental in the copper-galena 
complex leads to the conclusion that it may be 
regarded tentatively as a manifestation of the 
HopeweUian phase-—a phase oentring jtn the 
Hopewell oulture of Ohio, which was the result of 
the high development of an able people, who over 
a long period of time “drew to themselves the 
best cultural and material wealth from a large 
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area, and like many a metropolis of modern times* 
radiated a powerful influence on customs and 
techniques to all less-favoured areas". 

The reference to the temper of the pottery of 
Tick Island calls for further elucidation, In the 
report on pottery by Dr Griffin, it is pointed out 
that the distinguishing characteristic most easily 
definable m tho analysis of the sherds from six 
sites submitted to him was the type of temper ; it 
was of primary importance in recognizing and 
distinguishing the culturally complete ceramic 
types. As a rule, Dr. Griffin points out, temper is 
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not a reliable diagnostic trait. Yet there is, for 
example* no evidence that the makers of the shell- 
tempered pottery had any cultural contact with 
the users of sand or fibre for tempering. Although 
pottery containing limestone has contacts with 
that containing clay or grit, such evidence is 
lacking for sand and fibre, although both types of 
pottery occur on the same site. 

1 “The American Philosophical Society. Year Book, 1988" (Phila¬ 
delphia, 1030). 

1 "An Archeological Survey of Wheeler Baaln on the Tutmewee JUver 
In Northern Alabama''. By William S. Webb. Smitheonlan 
Institution, Washington, I) C., Bureau of American Ethnology, 
Bull 122 , 19S0 


INTERGRADING AMONG PLANTS IN RELATION TO 
THE PROVENANCE OF FOREST TREES 

By Dr. R. Melville, 

Royal Botanic Gardens, Kew 


I T has long been known that the geographical 
source of the seed of forest trees is important 
if a well-grown and healthy plantation is to bo 
achieved and yield a profitable return. For some 
years experimental plantations of European Larch 
have been grown by tho Forestry Commission 
from seed of several Scottish and Continental 
sources Attention has been focused to an 
increasing degree on the question of Heed pro¬ 
venance in an effort to obtain varieties capable 
of giving high yields under a variety of soil con¬ 
ditions in different parts of the country and able 
to withstand frosts and fungal diseases. With the 
object of stimulating interest in the question, a 
discussion on seed provenance and local races of 
forest trees had been arranged between Sections K 
(Botany) and K* (Forestry) of the British Associa¬ 
tion at Dundee, but did not take place before the 
cancellation of the meeting. 

A considerable volume of research on seed 
provenance in forest trees has been carried out on 
the Continent, by far the greater part of which 
has been concerned with conifers, especially Scots 
Pine, European Larch and Norway Spruce. Much 
of the work has had a physiological bias 
relationship of seed source to the complex of 
characters resulting in frost hardiness and the 
ripening of the shoots has been studied, llate of 
growth and growth periodicity are important also 
and interact on the quality of the resulting timber. 
Among the morphological characters compared in 
strains of different origin arc the gfowth habit and 
the form of the root system, both of which may 
have a profound influence on the yield under 
particular conditions, as well as on the form of 


leaves, buds and cones. It is not possible here to 
do more than indicate the extent of the wide field 
already covered by numerous experimenters, but 
able summaries are given by Langlet 1 and Kalela* 
The purpose of this article is to point out the 
relationship between some recent developments in 
experimental taxonomy and the question of 
provenance 

The correlations between morphological charac¬ 
teristics of adult trees of different strains and their 
sylvicultural value so far attempted have been 
based in the main on the conception of species and 
varieties as discrete entities, varying but little and 
more or less easy of recognition. This is a conception 
related to the classical taxonomy, in which plant 
forms are often described from one or a few similar 
individuals Frequently this is unavoidable, as 
when the only specimens available have come 
from a single collecting expedition in isolated or 
difficult territory. Nevertheless a somewhat static 
view of the species as an individual results. In 
settled countries where extensive investigations of 
the flora have been made, material is available or 
can easily be obtained for intensive and critical 
studies of particular species or species groups. 
Such studies lead to a more dynamic view of a 
species as a constantly varying population in 
which the characters of the component individuals 
intergrade. To enable the foresters to make the 
roost intelligent use of this intergrading, the 
taxonomist must first product? a classification in 
which it is embodied. The recent treatment of 
intergrading is a step in this direction. 

Intergrading may occur within a species or 
between related species capable of interbreeding. 
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In the ease of intra-specific variation, the indivi¬ 
duals composing the speoies' can be arranged in an 
orderly sequence dependent on the gradation of a 
particular character or group of associated charac¬ 
ters. Huxley 8 has proposed the term dine for 
such graded aeries, with suitable prefixes to denote 
different types of cline. In connexion with the 
provenance of forest trees, the kind of cline likely 
to become of most general interest is that in which 
the character gradient is related to geographical 
distribution. For this Huxley proposed the term 
geodine , though topodine> as later suggested by 
Gregor 4 , is preferable since ‘geocline’ suggests a 
cline dependent on differences of soil Also, in the 
future, it may be necessary to use ‘geocline’ in the 
latter sense. Huxley quoted as examples of topo* 
dines the intergrading between the wrens of the 
Shetland**, Fair Isle, the Orkneys and mainland of 

40 , 


Britain, with several more among animals, but 
none in plants. The occurrence of geographical 
character gradients, however, is probably as oom- 
mon among plants as animals, and little researoh 
is necessary to bring them to light. The cedars, for 
example, form a graded series from west to east 
beginning with the Atlas Cedar, Cedrua atlantica , 
of the Atlas Mountains, followed by the Cedar of 
Lebanon, C, Libani of the Lebanon Mountains and 
CiUci&n Taurus, and ending with the Deodar, C. 
Deodara, of the Western Himalaya. In geographical 
order the leaves increase in length from west to 
6ast, while the number of leaves in each yearly 
fascicle on the short shoots decreases in the same 
oHer (Fig. 1). Hooker, Henry, Dallimore and others 
considered these forms as varieties of one species, 
and at the same time retained separate specific 
namg* mainly on account of the discontinuous 
distribution, Continuous variation with geo* 


graphical gradients probably exists in the European 
Black Pines, Finns nigra Arnold; the variety in 
the Pyrenees and Cevennes, var. cebennemis, has 
the longest and most slender needles, the Corsican 
Pine, var. calabrica, has needles of intermediate 
length and thiokness, while the Austrian Pine, var. 
austnaca , has the shortest and stoutest needles of 
the western European forms. In North America 
the southern forms of the Shagbark Hickory, Carya 
ovata , have pubescent leaves and branohlets, while 
forms in the northern United States and Canada 
are glabrous or nearly so An examination of the 
available herbarium material revealed some inter¬ 
mediate forms from the intervening States, and it 
seems probable that a north to south gradient 
exists in degree of pubescence in this hickory. 

Lindquist* mentions a north to south gradient 
in the leaf shape of the common Wych Elm, Ulmus 
glabra Huda., which in the north* 
• |4° era parts of its range in Europe 
has narrow leaves and in southern 
parts broad leaves Field work in 
Great Britain has confirmed the 
existence of a north to south 
topocline in leaf and stem char¬ 
acters m this elm. From Durham 
northwards spontaneous or sub- 
spontaneous individuals bear re¬ 
latively narrow leaves (ratio of 
length to breadth 100 : 58-39 or 
less) and branchlets sparingly pub¬ 
escent with long internodes. South 
of the Thames, the common form 
has relatively broad leaves (ratio 
of length to breadth 100 : 54-03 
or more) and the branchlets are 
densely pubescentand have shorter 
intemodes. Through the inter¬ 
vening area, forms intermediate 
in character occur, and there is some intermingling 
of broad-leaved and narrow-leaved forms as well. 
Owing to the frequency with which this species is 
planted, it is not possible to decide whether or no 
the intermingling of the different forms is a 
natural phenomenon. Occasional narrow-leaved 
forms are found in the south and broad-leaved 
forms in the north, so that it is possible that the 
proportions of the various forms in the population 
change in a regular manner from north to south 
in much the same way as with the bridled and 
normal forms of the guillemot. There is no doubt, 
however, of the existence of the gradient in leaf- 
shape with its associated characters, and a some¬ 
what similar gradient exists in at least one other 
British species of elm, 

Intergrading between species due to hybridiza¬ 
tion, segregation and baekerossing is well known 
among plants and gives rise to difficulties lor the 
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taxonomist in such genera as Ulmus, Salix and 
Nothofagus The intermediate forms normally 
have a random distribution in the area common to 
both parents, but they can be arranged in graded 
sequences analogous to naturally occurring dines 
by taking advantage of a suitable character, for 
example, leaf shape in Ulmus For such an 
arrangement of hybrid forma, Melville* proposed 
the term nothochne and described a nothoolino 
based on the variation of leaf shape in the numerous 
forms of the hybrid U glabra Huds X U. Ploth 
Druoe. The primary need for a method of classic 
fying hybrid swarms can thus be satisfied. The 
road is opened for attempts to correlate other 
characters, such as properties of the timber or 
resistance to disease, with the variable character 
on which the nothocline is based 

The arrangement of the individuals composing 
a species into dines enables the taxonomiBt to 
present the data of variation in a form in which it 
can readily be grasped. The sylviculturist may bo 
able to draw useful conclusions from such data. 
Thus it is probable that glabrous forms of 
the Shagbark Hickory are more hardy than 
pubescent forms, while some at least of the 
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intermediate-leaved forms of the Black Pine are 
the most desirable sylviculturally. If it proves 
feasible for the taxonomist to define eoodines—a 
gradient related to conditions of the habitat—in 
woody species, some help may be afforded in the 
choice of the most suitable form for a particular 
site. A study of the European Larch on these lines 
would be useful. Until further work has been 
done on hybrids, the value of the nothoolino 
remains problematical, though it seems probable 
that when linkage exists between morphological 
and sylvicultural characters, it will be revealed by 
the groupings arrived at in this type of classifica¬ 
tion. If this proves to be the case, the taxonomist 
may be able to indicate the best forms for propa¬ 
gation from the numerous wild forms in such 
hybrid swarms as those connecting the elms, 
Ulmus glabra and U, Plotii , and the common 
pedunculate and sessile oaks, Quercus Robur and 
Q. petraea 

1 Langl^t, 0„ Awofujfc. Skogs Jorsn. Tidfk , 1-2 (1938). 

1 Kale la, A , Comm. Intt. Forest. Ftto flt, 1-446 (1988). 

* Huxley, J., NATURH, 148. 219 (1938) 

* Gregor, J. W , New Pkytd. t >8. 321 (1939) 

‘Ltadqutat, B., Ada Pkytogeoff. Sugctea, 4 (1992) 

* Melville, A , Proc Linn $oe , 1*1, 167 (1939) 
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Prof. C. Biatobrseski 

HOF. CZESLAW BIALOBKZESKI, who was 
recently executed by the German authorities in 
Poland, camo from a family of Polish country squires, 
settled in the Ukraine. He was bom in 1879, when 
the Ukraine was a province of the Russian Empire. 
His earlier scientific and academic career was spent 
in the University of Kiev, Like other selected 
candidates for professorships he was sent abroad to 
continue lus training Langovin was the man to 
whom he chose to be attached. To Bialobrzeski, 
he was the embodiment of the ideal physicist, 
the man uniting philosophical clarity and vigorous 
theoretical penetration with fine understanding of 
experimental work. Bialobrzeski was all hi* life a 
faithful admirer of Langovin, m spite of a funda¬ 
mental difference of views in everything but 
physics. 

At Kiev, Bialobrzeski held hi* first two appoint¬ 
ments, a* Privat-docent and assistant professor. After 
ftmohiohowski’» premature death, the University of 
Oacow chose Bialobrzeski to be his successor. It 
wan, however, not imtU a year or two after the end 
of the Polish*Bolshevik War that many Poles living 
in Soviet Russia were allowed to l&ave for Poland. 
Bialobrzeski was among those repatriated. He was 
appointed professor at the University of Cracow; 
but a year later he answered the call to the capital. 
He settled in Warsaw, a* profe ssor of theoretical 


physics in the University, a position which he held 
until his death. 

Theoretical physicist though lie was by virtue of 
liis appointment, he could never face being severed 
from a general physical laboratory. After some 
struggles, he had a laboratory of his Own, well equipped 
and staffed with talented young people. The work 
of this laboratory is well known to every specialist 
in spectrography or dielectrics. 

Bialobrzeski published few papers. The subjects 
treated in his papers during his professorship in 
Warsaw were stellar radiation, absorption and diffu¬ 
sion of light, and dielectrics. His last papers 
were on cosmic ray burets and on ionization in liquid 
dielectrics. 

Bialobrzeski was a very active member of the 
International Institute of Intellectual Co-operation, 
an organ of the League of Nations. Owing to his 
efforts, and undoubtedly to the keen interest betook 
in philosophical problems, about thirty leading 
theoretical physicists from Europe and America wefce 
invited to Warsaw by the Institute of Xfttefteotual 
Co-operation for the purpose of discussing the 
philosophy of physics. This meeting took place on 
May 20-June 2, 1238, under the presidency of Prof, 
Bialobrzeski, 

He was a member of the Polish Academy ofSrieaoes 
and several times president of the Polish Fhysfoal 
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Dr. H. J. Walks 

Dm. Harold Walk® died in Liverpool on December 
21 from the effects of an electrical shook received 
while working in the Physics Laboratory of the 
University. He was twenty-eight years of age. 

Dr. Walke was educated at the Plymouth Cor¬ 
poration Grammar School and University College, 
Exeter. He early developed an interest in the 
growing subject of nuclear physios, and he published 
in quick succession a number of papers and notes 
which, while perhaps speculative and uncritical, 
revealed a fertile mind and a very fresh enthusiasm. 
In 1935 he was awarded a Commonwealth Fund 
fellowship and this gave him his first opportunity 
for experimental work m nuclear physics. He 
proceeded to the Badiation Laboratory, Berkeley, 
where he worked for two years under the direction 
of Prof. E. O. Lawrence [Dr. Walk© appears in the 
illustration of one of the Berkeley cyclotrons on 
p. 126 of this issue.] He published a number of 
excellent papers on artificial radioactivity produced 
in elements from potassium to vanadium. 

Walke returned to Great Britain in 1937 to work 
m the Physics Laboratory, Liverpool, and in 1938 
he was awarded an 1851 Exhibition senior student¬ 
ship. He helped in the construction and operation 
of the cyclotron and, in addition, he continued his 
investigations into the activities induced in scandium, 
titanium and neighbouring elements, making some 
interesting discoveries in connexion with nuclear 
isomers and with the process of electron capture. He 
spent the summer of 1939 in Berkeley and returned 
in December with much work in hand and full of 
plans for the future. He had before him a career 
rich in promise, and his death at so early an age is a 
great loss to physics. Friendly and unassuming in 
manner, yet full of a vigorous and burning en¬ 
thusiasm for his work, Walke was a delightful 
colleague. He is mourned by many friends both here 
and in the United States. 


Mr. Douglas H. Baird, C.B.E. 

OUGI-A8 HEBIOT BAIRD, managing director 
of Messrs. Baird and Tatlock (London), Ltd., 
died on January 3, at fifty-six years of age. The 
direction of such a business implies a wide know¬ 
ledge of laboratory practice and of scientific progress. 
Mr. Baird was well endowed in these respects by 
virtue of education at Charterhouse, University of 
London and Karlsruhe (under Engler), and also by 
twenty-seven years' experience in the business, nine¬ 
teen in succession to his father, the late Mr. Hugh 
Harper Baird, who founded it in 1879. 

The business being world-wide, Mr. Baird travelled 
extensively—Uanada, the United States, India, 
Ceylon, Burma, etc.—believing that requirements 
peculiar to overseas trade can only be properly 
ea&fefled fey an intimate acquaintance with-the local 
conditions. In these countries, and in those of 
Butt)?*, ifer/AjiMl had many friends, and it is safe 
to sey that fee met ft one time nr the other 
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almost every well-known direotor of a laboratory. 
During the War of 1914-18, Mr. Baird, besides 
running a poison gas filling factory, did important 
work in connexion with field laboratories. He 
designed the first mobile bacteriological laboratory 
sent out to France, and was responsible for the 
improvements in this, and the planning of other 
special laboratories for the use of the Army Medical 
Service of the Allies. He was created a Commander 
of the Order of the British Empire for his services. 

After the War, Messrs. Baird and Tatlock became 
associated with Mesars. Hopkin and Williams, Ltd. 
A complete new senes of the well-known catalogues 
were issued and the works at Walthamstow were 
rebuilt. During the past year a six-story annex to 
their warehouses in Cross Street, Hatton Garden, 
K.C, has been erected. One floor of the new building 
is occupied by laboratories of the company's own 
design and construction. 

The work carried out in these laboratories com¬ 
prises the testing of apparatus, chemicals and 
materials for laboratory construction ; preparation of 
standard solutions, microscopic stains, indicators, 
and special reagents ; research in chemical manu¬ 
facturing methods ; and the preparation of some of 
the rarer chemicals (chiefly organic). Special atten¬ 
tion is being devoted to the last-named section, 
which has already turned out a large number of new 
products, some of which have not previously been 
obtainable in Great Britain. 

Last year a new branch of the firm was opened 
in Calcutta to deal with increasing trade in the East, 
and in England the Hopkin and Williams' chenuoal 
side has been developed by building two research 
laboratories in Cross Street, and one semi-industrial 
research laboratory which is a liaison between the 
investigating laboratory and the work for elaboration 
of new processes. 

Mr, Baird was cliairman of the British Chemical 
Ware Manufacturers’ Association, this year being bis 
twelfth in office, and a member of the Standards 
Committee of the Institute of Chemistry, and of a 
number of other bodies associated with soientiflo 
affaire and apparatus. 


We regret to announce the following deaths : 

Mr. J. E. Dowson, known for his work in connexion 
with producer gas, on January 3* aged ninety-five 
years, 

Prof, L. Hopf, professor of applied mathematics in 
the University of Aachen until 1933, on December 2i. 

M. Max Laubeuf, member of the Section of the 
Applications of Science to Industry of the Paris 
Academy of Sciences, a pioneer in the development 
of the modem submarine, aged seventy-five yearn. 

Mr. Reginald A. Smith, keeper of the Department 
of British end Medieval Antiquities in tbs British 
Museum during 1927-38 and direotor of the Society 
of Antiquaries on January 13, aged sixty-six years. 
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NEWS AND VIEWS 


Dr. C. H. Dwch, F.R.S. 

Perhaps the outstanding characteristic of Dr. 
O. H. Deseh, who retired from the post of super¬ 
intendent of the Metallurgical Department of the 
National Physical Laboratory at the end of last 
year, was the astonishing—possibly unique - -breadth 
and depth of his scientific knowledge and interests. 
Educated at the Finsbury Technical College, the 
University of Wurzburg and University College, 
London, as a chemist, he entered the Metallurgical 
Department of the last institution in 1902. From 
1909 until 1920 he was at the University and Royal 
Technical College, Glasgow. In 1920 he was elected 
to the chair of metallurgy in the University of 
Sheffield, a post which he held until 1931. Thus 
from 1902 until 1931 he was almost continuously 
engaged m metallurgical teaching and research 

Although primarily a metallographer, Dr. Deech’s 
knowledge of the more practical aspects of metallurgy 
is wide, and his contributions to discussions are 
mvariably welcomed by those engaged in industry. 
Alongside his metallurgical work, however, Dr. 
Deach has retained his interests in every branch of 
chemical advance; but the chemistry of cements 
and concrete, the intermetal ho compounds, and 
the crystalline state in general have claimed his 
chief attention. The respect in which his scientific 
abilities have been held may be gauged by the 
variety of offices which he has filled. From 1926 
until 1928 he was president of the Faraday Society; 
during the winter of 1931-32 George Fisher Baker 
lecturer m the University of Cornell, while at 
present he is president of the Institute of Metals 
and vice-president of the Iron and Steel Institute. 
Dr. Desoh is now scientific adviser to the Iron 
and Steel Research Council 

Dr* C Sykes 

A« chemistry was the avenue which led Dr. Desch 
into the field of metallurgy, so, m the case of Dr. C. 
Sykes, his successor as superintendent of the Metal¬ 
lurgical Department of the National Physical Labora¬ 
tory, lias physics functioned. After graduating in 
science m the University of Sheffield in 1925* Dr. 
Sykes spent one year carrying out research in physios 
under Prof. R. S. Milner. After obtaining the degree 
of M.Sc. in 1926, he entered the Metallurgical 
Department under Prof. Desch as a Metropolitan- 
Vickers reeearoh scholar. Two papers on the alloys 
of zirooniura published in the Journal of the Institute 
of Metals in 1928 and 1929 appear to represent the 
first fruits of his work as a metallographer. 

Since 1928, Dr. Sykes has been connected with the 
research organization of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd,, being engaged at first on work on 
high vacua, thermionic valves and X-ray tubes. About 
1934, under the influence of Prof. W. L. Bragg, he 


began to publish in the Proceedings of the Royal 
Society and the Journal of the Iron and Steel Institute , 
and later m the Proceedings of the Physical Society 
and the Journal of the Institute of Metals ^ a remarkable 
series of papers on the super-lattice, the order- 
disorder change in p-brass and other alloys, on the 
supposed low-temperature critical points in iron 
and steel and on age-hardening. Some sixteen 
papers, all of real importance, represent the contri¬ 
bution which Dr. Sykes has made in little more than 
five years to that field of knowledge which is con¬ 
cerned with the physics of the metallic state. 

Baron Richerand ( 1779 - 1840 ) 

Baeon Balthasar Anthelme Richer and, a 
famous French surgeon, was bom at Bailey in the 
Am Departement on February 4, 1779. He studied 
medicine in Paris, where he qualified in 1799 with a 
thesis on fractures of the neck of the femur, and two 
years later published his “Nouveaux fitemens de 
Physiologic’, which met with a remarkable success 
and went through thirteen editions and was trans¬ 
lated into seventeen foreign languages. In 1802 he 
was appointed assistant surgeon to the Hdpital 
Saint-Louis, where he later became surgeon-m-ohief. 
In 1800 appeared his “Nosographie et Th4rapeutique 
chirurgicalcs” in three volumes, of which the sixth 
edition was published in 1821. In 1807 he was made 
professor of surgical pathology in the Paris medical 
faculty, where he continued to lecture for more than 
thirty years. 

In acknowledgment of the care which he had 
bestowed on the Russian and German wounded in 
1814 in the Hdpital Saint-Louis, which had become 
converted into a huge ambulance, Richerand was made 
Commander of St* Anne and Knight of St. Wladimir 
by the Emperor of Russia and received the Military 
Order of Frederick from the Grand Duke of Baden 
and a gold medal from the King of Prussia, In 1824 
he was appointed surgeon to Louis XVTII and in 1829 
liereditary baron for his services to science and 
humanity. His minor works included “Dee erreurs 
populaires relatives k la mddecine” (1810) and 
“Histoire des progrte rtaents de la chirurgie” (1826). 
He also wrote notices of Borden. Oabaais, Brillat- 
Savor in. Am braise Par 4, etc*, and a large number of 
articles in the “Dictionnaire des sciences rtadicales”, 
MSmoires de la eoctiti d'dmulcUian, Bulletin de la 
Soci&d philomathiquc, etc , He died on January 33. 
1840. A posthumous honour was paid to him in 1851 
when the Avenue Saint-Louis was renamed after him. 

Utilization of Scientific Research during War 

Ik the House of Lords on January 18, Lord 
Btrabolgi asked the Government questions on the 
methods being adopted to examine 1 wnr inventions', 
(Oanttomd on ptyye 143) 
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SHORT REVIEWS 


Biology 

The General Aspects of the Vegetation of Europe 

By Marietta Pallia, Pp. iv + 66, (London : Taylor 
and Francis, Ltd., 1930.) 3*. Gd net, 

I N this assay, Miss Pallia endeavours to aaaoHH the 
various factors which have determined the 
diameter of the existing vegetation of Europe, She 
naturally places in the foreground the climatic 
factors, particularly the rainfall, which according to 
Schimper governs the development of woodland and 
grassland respectively. For Europe, with its com¬ 
paratively abundant rainfall, woodland shoidd be 
dominant. But this dominant vegetation which 
Miss Pallia oalls primitive has been considerably 
modified by the action of animals and man, both in 
historic and in prehistoric times. Mias Pallia thinks 
that Schimper did not appreciate sufficiently tlie 
enormous effect of such action, to which he only refers 
incidentally. The fact that much of the present 
vegetation of Europe is of a secondary or degenerate 
type caused by animal and human interference seems 
to the author to lie of far-reaching importance. 

Farrow’s experiments on the vegetation of the 
Breokland have demonstrated the modifying effect 
of rabbits, and Miss Pall is in her essay directs 
attention to many other instances of the oliange in 
vegetation produced by man and domestic animals, 
particularly goats, in other parts of Europe—Thessaly 
and Greece being especially chosen as examples. 

But apart from what is going on at present, Miss 
Falhs indicates that such changes may have been 
occurring for an indefinite length of time, long before 
human interference occurred. The disappearance of 
the forest covering the greater part of Europe 
gradually, she believes, with the appearance of 
lierbivoroue Animals and gained in speed towards the 
end of the Tertiary period, when the grazing hors© 
took the place of thebrowemg home. The appearance 
* of then© homes coincides with the progressively 


falling percentages given by Mrs. Reid and Miss 
Chandler for the woody plants of the Tertiary. 

In a tabic at the end of the publication, Mis* 
Pallm sets out clearly some of the facts on which 
she bftHes her conclusions. Her essay, in which a 
great many facts have been gathered togetlier, both 
from her own observations and from tho*B of others, 
gives much food for reflection, and should be carefully 
studied by all ecologists and plant geographers 

Wild Chorus 

Written and illustrated by Peter Scott. Pp. x -f 120 -f 
88 plates. (London: Country Life , Ltd., 1939.) 
21s. net 

T HE pictures take the stage in this attractive 
book, and the text makes an appropriate back¬ 
ground. The writing is simple and direct, and whether 
the author takes uh after geese in the mud-flats of the 
East Anglian coast, cm the plains of Hortobagy, on the 
Black Sea or in Persia, or merely describes the return 
of Annabel or Barnacle Bill, or the punting risks 
encountered at the railway bridge, he manages always 
to convey a sense of adventure and a feeling of 
enthusiasm in his exploits. 

Few artists have been able to catch the attitudes 
and colour patterns of birds without losing spon¬ 
taneity by paying too great attention to feathers, 
but Peter Scott haia this gift. He is too familiar with 
his ducks and geese to miss their particularities, and 
his flue appreciation of design and of the effect of 
masses of light and shade are strikingly shown in 
such pictures as “Pink feet- paired”, “Blue Sky and 
Snow Geese”, and “Four Teal". The colouring varies 
considerably in quality : among the most successful 
are “La Toilette”, a picture of two pink-footed geese 
upon wet sand, “Garganeys in Spring”, and the sub¬ 
dued yellows and greys of “Geese moving from 
Stubbie to Potatoes”, But in some, while the aotiup 
and grouping of the birds themselves are beyond 
oritadem, the treatment of clouds and water is harsh 
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and the colours strong even to hardness. There are 
two fine sepia reproductions of water-colour drawings, 
flamingoes and Caspian pelicans, and the quality is 
so delicate that one could have wished that a coloured 
plate had been spared for a water-colour. 

An odd mis-spacing occurs in the legend of the 
plate facing p. 10, “brent okkse coming oft thk 
S50 stera”, which suggests an exotic lake rather than 
a common water-weed. 

To anyone who delights in lively narrative and in 
the colouring, action and groupings of geese and 
ducks in the air or on water or land, this work will 
afford great pleasure. Jambs Ritchie. 

A Book of Roses 

By J. Ramsbottom. (The King Penguin Books.) 
Pp, 30 + 16 plates. (Harmondsworth : Penguin 
Books, Ltd., 1939 ) 1# net 

T HIS charming little book reproduces most 
excellently in octavo size sixteen coloured plates 
by that master of botanical portraiture Pierre J oseph 
Redout^, whose magnificent three-volume work “Les 
Roses*' was published in thirty parts between 1817 
and 1824, In addition to the exquisite reproductions, 
there is for each of the roses figured a short account 
giving botanical and horticultural information. 

Of RedoutC himself there is a good account. His 
career is full of interest. Shortly before the French 
revolution he came over to England to learn the 
English methods of stipple engraving not then used 
In France. 

Tlie major part of the text of the “Book of Roses” 
is devot«Mi to the history of this queen of flowers. 
The earliest known European representation of the 
rose is found in the House of Fresooes at Knossos, 
dating from the middle of the sixteenth century b.o. 
The ancient coins of Rhodes had figures of roses, 
which flower gave the name to the island. Herodotus 
and Theophrastus, the father of botany, both give 
accounts of the rose. From these early representations 
and descriptions of the rose through Roman and 
medieval times to the present day, T r. Ramsbottom 
follows up carefhlly and delightfully the history of 
the rose. His very readable and informing text 
seems to refute a passage of Walter de la Mare : 

.“No man knows 

Through what wild centuries 
Roves back the rose*'. 

The “Book of Roses" is sure of a warm welcome, 
and the publishers are to be congratulated on their 
production of this most charming little book. 

The World of Plant Life 

By Prof. Clarence J. Hylander. Pp. xxii + 722. 
(New York : The Macmillan Company, 1939.) 32a. fid. 
net. 

P fcQF. HY LANDER, in his preface to this volume, 
says that it was “planned and written With the 
specific purpose of making the layman familiar with 
a few of the interesting plants, both native and 
introduced, which are found in the United States”. 


He has purposely avoided using unnecessary technical 
terms, and has written throughout in a style that will 
appeal to tlie non-soienttfic reader. Indeed, in some 
instances he is perhaps too lax in his statements, as 
when he says in his preface that “Gardening is a 
fundamental instinct", a view that few psychologists 
would support ! 

After an introductory section on the whole plant 
kingdom, Prof. Hylander works step by step through 
the various groups, commencing with bacteria, and 
following more or leas the system of Engler. As 
end-papers there ore phylogenetic ‘trees’ showing the 
supposed lines of plant descent from fission plants to 
palms and pinks. It is perhaps a pity to include 
these in a popular work, as many readers will assume 
that such trees rest on a firmer foundation than is 
actually the case. This is especially so if Engler’s 
system is used, as Engler himself was definitely 
sceptical regarding its phylogenetic basis. 

Under each family Prof. Hylander mentions a 
number of genera and species of special interest to 
American readers, and the information he gives will 
undoubtedly provide a useful scientific background 
for the study of American vegetation, both native 
and introduced. 

The illustrations are excellent, and speoial mention 
should be made of the attractive silhouettes at the 
head of each part. 

Looking at Life 

An Introduction to Biology. By A, M. S. Clark and 
G. Buckland Smith. Pp. xvi+224. (London ; J. M. 
Dent and Sons, Ltd., 1939.) 2s. 6 d. 

HE cinema has now come to be regarded Oe a 
valuable tool in the construction of a biological 
education. The visual images that the viewer carries 
away with him we necessarily more stimulating and 
dynamic than the static photographs of text-books. 
But the transitory character of a film-showing has a 
disadvantage in that if a mistake in visual memory is 
made by a pupil it may well persist, so that the aim 
of the authors of “Looking at Life" in supplying 
an elementary book which could be used as a com¬ 
plement to the already available biological films is 
admirable. 

Unfortunately, the text of the book contains little 
more than a potted version of the more rigid univer¬ 
sity botany and zoology courses and is scarcely 
suitable to serve as a first course in biology. Animal 
and plant types are described in a manner com¬ 
pletely unrelated to any local environmental con¬ 
ditions, so that a syllabus based on this book would 
be, at least with regard to the animals, almost 
entirely theoretical, or would have to rely largely 
upon museum specimens. Better use of already 
existing films would have been made if the frame¬ 
work had been constructed around representative 
types of freshwater and terrestrial forms which 
are likely to be available. The text itself if * 
strange mixture of clarity and obacmraattsin* **&&& 
the complete omission df gymnogperms is peculiar {a 
a book where ail the other main plant 
described- ' ’' ,h ' - 
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Chemistry 

Electrochemistry and Electrochemical Analysts 
A Theoretical and Practical Treatise for Students and 
Analysts, By Dr. Henry J. S. Sand. Vol. 1 : Electro¬ 
chemical Theory. Pp, viii -f 134. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1933.) 4s. 6d. 
net. 


tive and will be of great value in its country of origin 
and of interest elsewhere to firms which liave business 
connexions with the American chemical industry. St 
deals largely with legislation, foreign chemical trade, 
and financial policies, and contains a considerable 
amount of statistical matter. A similar volume based 
on British customs would have wide appeal. 


T HE preface states that this, the first of two 
volumes, deals with general principles, the 
second volume being planned to be a guide to 
modern methods of gravimetric eleotroanalysis. The 
present volume provides a clear and sound intro¬ 
duction to electrochemistry and covers all the 
theoretical matters which will arise in the practical 
part, some of which are not very well explained in 
other books. The section on transport numbers ia 
good and the concentration changes at electrodes 
dealt with in Chapter vii are dearly explained The 
modem theory of electrolytes is briefly yet adequately 
dealt with, but it is unfortunate that both the 
equations given on p. 34 are incorrectly printed. 
Borne expressions are peouliar ; for example, on p, 57 
the Valency of a reaction' is mentioned, and the 
system of numbering of the equations is sometimes 
rather puzzling. The book will be particularly useful 
to analysts who have to use the electroanalytioal 
methods and have not kept up to date in electro¬ 
chemical theory, whilst all students will welcome 
the oonciee and clear way in which the principles of 
the subject are discussed. 

Aids to Organic Chemistry 

By Stanley F. Smith. (Students’ Aids Series.) Seoond 
edition. Pp. viii -I-120. (London : Bailli^re, Tindall 
and Cox, 1939.) 3s. 6 d. 

HE second edition of this useful little work has 
been revised, the sections on sugars and complex 
aromatic compounds have been re-wntten to bring 
them up to date and give the modern ideas on their 
structural formula, and the index has been enlarged. 
The author, however, has been careful not to expand 
the text ao as to change the character of the book. 
The volume provides a concise summary of organic 
chemistry which will be very useful to medical 
students in the preparation and revision of the 
subject, and it is a useful supplement to text-books 
which deal with the topics in more detail. 

The Economics of Chemical Industries 
By Dr. Edward H, Hetnpeh Pp.ix+259. (New York: 
John Wiley and Sons, Inc.; London : Chapman and 
Hall, Ltd., 1939.) 13s. net. 

T is regarded at least as important tp be able to 
eel) an article as to make it; indeed the sales¬ 
men are more highly remunerated than the technical 
Workers. Whilst personality is the greatest asset for 
a salesman, them a growing up a science of salesman¬ 
ship ami management which is evidenced by the 
mcmasijjg number of books dealing with various 
«peot« bf the subject. 

Tbla particular im seeks to portray the ehar^ 
a#eriai^^ the economics ownmoa to 

theAiwricep , It is vwy informs- 


Engineering 

(i) Lehrbuch der Hochfrequeoztechnik 

Von Dr. Fritz Vilbig. Xweite verbesserte und 

erweiterte Auflage. Pp. xxvui 4- 1019. 35.80 gold 

marks. 

(a) Schrifttumsverxeichnis zum Lehrbuch der 
Hochfrequenztechnik 

Von Dr. Fritz Vilbig. -Zweite verbesserte unri 

erweiterte Auflage. Pp iv 4-172. (Leipzig : Akadem- 
isohe Verlagsgesollsohaft m.b.H., 1939.) 8 gold marics. 

HE publication of Dr. K. Vilbig's monumental 
text-book on high-frequency phenomena two 
years ago provoked expressions of general and well- 
merited approval, for it was clear that its author had 
successfully attempted the difficult task of survey¬ 
ing, in up-to-date fashion, a field already extensive, 
and yet expanding. In particular was his effort 
commended for the judicious balance of his selection 
of material, old and new Two years is a long time 
in wireless history, so that it is not at all surprising 
that Dr. Vilbig has already been obliged to under¬ 
take the preparation of a seoond edition (1) of his 
book. The changes mode are naturally mainly by 
way of additions, tlie chapters being expanded on 
the average by a fifty per cent increase of text, 
though naturally the expansion is relatively greater 
in the case of such swiftly developing subjects as 
the study of wave propagation and television. An 
entirely new chapter on modem acoustics has, how¬ 
ever, been added at the end of the book. 

In Dr. Vilbig’s first edition a most comprehensive 
and up-to-date bibliography of books and original 
papers occupied no less than a hundred pages. In 
view of the expansion of the main text in the seoond 
edition, it has become necessary to publish this 
bibliography as a separate volume (2), which is, of 
course, correspondingly enlarged and brought up to 
date. 

Radio Interference Suppression 

By G. W, Ingram. Pp. viii + 154. (London; The 

Electrical Review* Ltd., 1930.) 5s. net. 

T is not often that one branch of applied science 
reacts so unfavourably 011 another branch, and 
the difficulties which have arisen from the inter¬ 
ference from power circuits and apparatus in the 
prevailing types of radio-receivers were scarcely 
anticipated. The problem assumed international 
magnitude, and has only within the last few years 
been brought down to a qualitative basis. Mean¬ 
while the British Poet Office has been investigating 
a nd advising on tens of thousands of cases per 
annum^ and it is to them that we owe the idea that 
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the interfering radio currents travel along power and 
other mains longitudinally, tliat is, along the wires 
m parallel; indeed, live impedance to earth of such 
mama may be megohms, thus conserving the disturb' 
ing energy. The vanegated field has now been sorted, 
and a very complete guide offered by the present 
author, whose firm has been in the forefront, both 
in theory and practice, of interference suppression 
In principle the methods arc simple, the application 
of condensers to earth, with or without appropriate 
chokes, being most general , the economic design of 
units and their proper location, however, requires 
Systematic thought Much of the author's informa¬ 
tion is usefully tabulated L E. C II. 

Applied Acoustics 

By Dr. Fftrrv V Olson and Frank Maasn Second 
edition Pp. xviii | 494 (London : Constable and 
Fo t I td , 1939 ) 26#. not 

MONO the most important application* of 
science in commercial engineering is sound- 
films, and the Radio Corporation of America, which 
baa the services of the authors in high executive 
capacity, has always shown initiative and inde¬ 
pendence of the Western Electric, its major com¬ 
petitor, m improving sound recording and repro¬ 
duction both as a whole and on the scale demanded 
by cinema-goers The new edition is a somewhat 
expanded version of the first edition, with the 
necessary sections brought up to date. The text is 
most readable and remains the best summary of 
technical applications of what was long considered to 
be an academic scientific subject. The side-issues 
arc many, including the measurement of noise, the 
control of transmission of sound vibrations through 
building structure, much physiological acoustics, and 
sound-signalling The print and diagrams are both 
excellent. L. E. F. H. 

Geology 

Outlines of Historical Geology 
By Prof. Charles Schuchert and Prof. Carl O Dunbar 
Third edition, entirely rewritten Pp v+241 
(New York : John Wiley and Rons, Ino. ; Lon¬ 
don Chapman and Hall, Ltd, 1937.) 12s. fltf, 

net. 

T HI8 book provides a summary of geological 
history ; but it must be stated at once that this 
history has special reference to North America, since 
mention- and that brief- - is made of only a few non- 
Amerioim topics or examples. It is not intended for 
the specialist, its aim being to provide a short general 
survey of earth-history As the authors say, their 

intention is to bung mto relief the high lights of this 
lustory, and this they certainly succeed in doing. 

The story is presented in four parts, the first 
dealing with the nature of the evidence, the second 
with the physical history and the. third with the 
history of life. The sections concerned with the 
later episodes of geological history have deliberately 
been made fuller than usual in a book of this Rise, 
this added detail leading up to the fourth part of the 


book, in which man’s geological history is considered. 
The account of the evolution of mammals, Including 
man, is especially well done. As usual in American 
text-books, the illustrations are abundant and mostly 
excellent; a few mistaken have been noted—^for 
example, there are no Tertiary lavas in the Orkneys, 
This is an excellent book for » geology student 
desiring a summary of North American historical 
geology, or for the general reader in search of a 
refreshing but authoritative account of the marvellous 
pageant of life revealed by paleontology. 

Geology for Engineers 

By Brig.-General R. F. Sorsbie. New edttiou. Pp. 
xxii f 348. (London : O. Bell and Sons, Ltd , 1938.) 
12# 6 d. net. 

T HE first edition of this book was published in 
1911, and while the same general arrangement 
is retained in the new volume, the former chapters 
on historical geology have been omitted and the 
section on applied geology extended, so that it now 
forms nearly two-thirds of the book. No new illustra¬ 
tions are used, all the diagrams being taken from the 
old edition. Much material is quoted direct from 
other authors, and modem treatment of subjects 
such as olays and soils is lacking The bibliographies 
which are given with various chapters would be 
improved by the inclusion of fuller details and dates ; 
the titles of works published more thAn sixty years 
ago could well be replaced by those of more recent 
text-books 


Mathematics 

Elliptic and Hyper-elliptic Integrals and Allied Theory 

By the late W. R. Weetropp Roberts. Pp. viii -f 31L 
(Cambridge : At the University Press, 1938.) 12#. 6 d, 
net. 

W ILLIAM RALPH WESTRGPF ROBERTS 
was the eldest son of the senior fellow of 
Trinity College, Dublin, and after a brilliant career 
as a student in wluch he gained most of the important 
prixes in the Mathematical School, he was elected to 
a fellowship at his father's college in 1882, During 
tlie remainder of his life he made many noteworthy 
contributions to matliematics and m later yearn 
planned to publish a work embodying his researches. 
The present volume is the outcome of that aim, but 
unfortunately, the author did not live to complete 
his work. 

Tho text is divided into six chapters, the first of 
which is devoted to some necessary theorems Sh 
algebra. Then follows a lucid discussion of some 
elementary integrals upon which the more general 
integral is shown to depend. In this chapter, a very 
interesting and valuable analysis is given of the 
function H{z t n) s d%(dz — 4x/dn, where X denotes 
*4 •{/(*)—/(*)}/<* ~ ft)* which is essential to the, 
development of the subsequent theory* Chapter iii 
is devoted to algebraic equivalents and Abelian 
transcendents, The text than passes {to Abelian or 
hyper-elliptic integrate, in which there te S clear 
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investigation of their periodicity. Finally, Chapters 
v end vi eve concerned with the particular cam in 
which giving rise to elliptic integral* and 

functions, and m** 8 of the general polynomial ,f(z) 
which occurs under the square root in the denominator 
of the integrand. Each chapter closes with a set of 
examples for the student’s use, and among these 
may bo found some important theorems 

It is evident that the work is not complete a* there 
are several references to Chapter vii and the figures 
contained therein, but this chapter was never ’w ritten 
nor were the diagrams drawn. In spite of this, how¬ 
ever, the book is not only a striking e-way in mathe¬ 
matical analysis, but is also a notable contribution 
to the subject F O W. B 

Etude critique de la notion de collectif 
Par Prof Jean Ville. (Monographs ties probability, 
Fascicule 3.) Pp. iv-j-144. (Paris: Gauthier-Villars, 
1939.) 75 francs. 

HERE are many ways, none altogether satis¬ 
factory, of defliung probability, but roughly 
speaking, these fall in two groups, namely, those 
based upon the ‘equally-likely* concept of Laplace, 
and those based on the concept, of frequency Tn 
recent years the frequency method has been greatly 
developed by von Mises, who introduced the notion 
of ft collective. This is defined as a mass phenomenon 
or an unlimited sequence of observations such that 
the relative frequency of a particular attribute tends 
to a fixed limit unaffected by any place selection or 
gambling system. The probability of the attribute 
m the given collective is then defined as tins limit. 
It is claimed that this treatment avoids the logical 
difficulties inherent in Laplace’s method. 

M. Yille makes a careful analysis of the ideas of von 
Mises, and also of those of Reichenbach, Popper, 
Copeland and Wald, who have put forward closely 
related theories. The conclusion is that the idea of 
a collective, though roughly what ts needed, is loo 
rigid. In particular the us© of the word limit, in the 
strict mathematical sense, either lends to results 
which are inconsistent with themselves, or at best 
necessitates a set of artificial restrictions wlijeh are 
really alien to the nature of the problem. A satis¬ 
factory definition of probability has not yet been 
found! H T H. V 

Orthogonal Polynomials 

By Prof, Gabor Szeg6. (American Mathematical 
Society, Colloquium Publications, Vol. 23.) Pp. 
ix +401. (New York; American Mathematical 
Society, 1939.) 6 dollars. 

RTHOGONAL polynomials were first studied in 
connexion with a certain t>pe of continued 
fractions, bearing the name of Stieltjes. They are 
closely related to problems of interpolation and 
mechanical integration! and recently bays come into 
prominence fa connexion with mathematical statistics 
and quantum mechanics. They am also connected 
wiih trigonometric, hypergeoraetric, Bessel, and 
elliptic functions, end occasionally occur fa the 
ttowies Of differential and integral equations. The 
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present book is the first in the English language on 
the subject, and indeed the first extensive treatment 
of the subject in any language. It deals both with 
special orthogonal polynomials, such as those of 
Jacobi, Laguerre, and Hermite, and also with the 
general theory. In particular, there is an account of 
recent investigations of the distributions of the zeros, 
of asymptotic representations, of expansion problems, 
and of eertam questions of interpolation and me¬ 
chanical integration Some of the results not pre¬ 
viously published are due to the author himself. 
The book concludes with a set of sixty problems, a 
bibliography, and an index H T H. P. 

Mathematical Tables 

Vol. 7; The Probability Integral ByW F Sheppard 
Completed and edited by the Committee for the 
Calculation of Mathematical Tables. (Published for 
the British Association for the Advancement of 
Science) Pp xi-1 34. (London: Cambridge Univer¬ 
sity Press, 1939.) 8*. 6d. net, 

HESK tables are concerned with the values, 
from x * 0 to x -=■ 10, of the functions 

F(x) - _L- f exp{—2* 

Vi^’J x V(2it) 

'Fables I and IT give the ratio F(x) z x at intervals 
0*01 and 0*1 for x and to 12 and 24 decimal places 
respectively 

The remaining four tahles give natural and common 
logarithms of F(x). Interpolation is facilitated by 
the tabulation of derivatives or differences. 

The Committee's amplification of Sheppard’s work 
consisted m the completion of Table I and the com¬ 
putation of Table VI. 

“The Committee believe that the completion and 
publication of his tables of the probability integral 
constitute just that memorial to Sheppard’s unsur¬ 
passed labours in the field of Mathematical Statistics, 
which lie would himself most greatly have appre¬ 
ciated.' 1 

Meteorology 

The Drams of Weather 

By Sir Napier Shaw, Second edition. Pp xiv + 307. 
(Cambridge: At the University Press, 1939.) 10*. ttd. 
net 

T is evidence of the growing interest in meteorology 
that this book should within five years have been 
reprinted and have now reached a second edition, 
enlarged by the addition of two chapters with the 
titles “Where our Rain Comes From” and “Chapter 
and Verse for Weather hi Relation to Agrioulture”. 

The added chapters carry on the happy traditions 
of the previous portion, the fresh and picturesque 
language, the concrete ae opposed to the abstract 
statement, and the use of ingenious diagrams con¬ 
taining data that other writers have not attempted 
to embody. Such diagrams bring Into prominence 
facts Which might remain unnoticed if their dis¬ 
covery depended m 0 severe study of columns qf 
figures; for example. Fig. 9ft (p. 258) reveals at 
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once that in the British Isles plaoes fully exposed to 
the west Winds have much heavier rain in winter 
than in summer, while on the east coast rainfall is 
more evenly distributed through the year. The 
author loves a paradox and a note of interrogation 
regarding widely prevalent ideas. In the first of the 
new chapters he is certainly successful ui stimulating 
thought when he defends the idea that the pressure 
distribution is produced by the winds, not vice 
versa. 

The chapter on agriculture contains a number of 
interesting diagrams It includes a dismission of the 
calendar, though it makes no mention of the widely 
supported World Calendar in which the year consists 
of four quarters each of three months or 91 days, 
beginning on a Sunday ; in it the 365th day is inserted 
between December and January. 

The book is strongly recommended, to meteoro¬ 
logical specialists and laymen alike, for its wide 
range of appeal, historical and artistic as well as 
scientific. O T. W. 

Meteorology for Aviators 

By Dr. R. C. Sutcliffe, (Air Ministry : Meteoro¬ 
logical Office) (M.O. 432: A P. 1699 ) Pp. xiv-f 
279 p27 plates (London H.M. Stationery Office, 
1939.) 7a, 6 d. net 

HIS publication deals with those aspects of 
meteorology which are of importance in avia¬ 
tion ; but as most of the subject-matter is the 
common ground of meteorology, the book will appeal 
to many who are not directly concerned with aviation. 

It is intended primarily to oover the meteorological 
syllabuses laid down for the various air navigators’ 
and pilots’ lioencos, and. so supplies a long-felt want. 

To some extent the information is presented in an 
encyclopaedic, albeit vary readable, form, and in this 
respect the vohune recalls the very serviceable 
Admiralty Weather Manual. The statements that 
severe hail is “very rare” in the British Isles and 
that, “for really spectacular hailstorms it is necessary 
to go to tropical and sub-tropical regions” perhaps 
call for some revision. Hail is a veritable scourge m 
many parts of central and southern Europe, and in 
France an elaborate organization for the defence of 
the vineyards has been in existence for several years 
<sep Geog> J tf December 1939, p. 509). L. C. W. B 


Psychology 

Psychological Foundations of Personality 
A Guide for Students and Teachers, By Prof, Inputs 
P. Thorpe. (McGraw-Hill Series in Education.) 
Pp. rvi -f 6Q2. (New York and Londou : McGraw-Hill 
Book Co., Inc., 1938.) 2U. 

HE author is assistant professor of education in 
the University of Southern California. His 
book is one of many on personality and compares 
very favourably with most. 

Prof. Thorpe has wisely left out the usual string of 
illustrative cases which contrive to spoil most books 
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on the subject and are usually a complete waste of 
time to read. Most readers have ample ebuioid 
material of their own ; to those who have not, cases 
usually add confusion and a certain superficiality, 
After reading books on personality, the present 
reviewer always wonders, Is the world any better 
for all this ? Time alone will show. 

The Family meets the Depression 
A Study of a Group of Highly Selected Families, By 
Prof. Winona L, Morgan, (Institute of Child Welfare, 
Monograph No. 19.) Pp. x + 126. (Minneapolis: 
University of Minnesota Press ; London : Oxford 
University Press, 1939.) 9s. net. 

T HIS is a study of the economic stability and 
psychological adjustments of several hundred 
families drawn from different parts of the United 
States. A prior study of the same families was 
carried out in 1927 and the present investigation was 
planned with the purpose of discovering any effects 
due to the intervening five-year period of economic 
depression (1927-1932). A comparison is made 
between the earlier and later results. The sample 
of families was relatively homogeneous as regards 
socio-economic status. The general outcome, accord¬ 
ing to the author, seems to favour the family as a 
social Institution, 

Biographies of Child Development 
The Mental Growth Careers of Eighty-four Infants 
and Children ; a Ten-Year Study from the Clinic of 
Child Development at Yale University, Part 1, by 
Dr. Arnold Gesell; Part 2, by Dr. Catherine S, 
Amatruda, Dr. Burton M. Costner, Dr, Helen Thomp¬ 
son, Pp. xvii + 328. (London: Hamish Hamilton, 
Ltd., 1939.) 15a. 

KSELIVS valuable contributions to the field of 
mental growth and developmental norms in 
infancy need no introduction. The present work by 
Gesell and three associates is the result of cumulative 
observations carried out over a period of ten years, 
on eighty-four infants and children. A wide diversity 
of oases, mostly typical and touching many aspect* 
of child psychology, is to be found jn this study. 
The primary aim of the authors is to assess the 
prognostic value of the normative criteria used at 
the Yale Clinic of Child Development. The book is 
oarefully written and may be recommended to 
psychologists in Great Britain. 

Psychopathic States 

By Prof. D. K. Henderson. (Thomas W, Salmon, 
Memorial Lectures.) Pp. 178. (London: Chapman 
and Hall, Ltd*, 1939.) fie. fid- net. 

HE Salmon Memorial Lectures for ifififi wafi* 
delivered by Prof, 1>. K, Headerson of 18$^ f 
burgh, They deal in a very fascinating manner with 
the problem presented by the psychopath and 
many bizarre (hoarders of comfoei. ; r ; ; ' 

It i« difficult to make the by mind awkmiteud 
that these mental disorders can baft .nattily; \ 
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do occur m indi victuals who are of nomud intelligence. 
They we duorte of conduct and as such are very 
difficult to deal with; further the law is frequently 
no help and the individual too cunning to help 
society, often his greatest enemy. 


Physics 

Cosmic Bays and Mesotrons 

By Dr. H. J. J. Braddiok, (Cambridge Physical 
Traots.) Pp. x4-<18. (Cambridge : At the University 
Press, 1039.) 5«. net. 

I N a subject that has been developing as rapidly 
as that of cosmic rays, the writing of books is 
a difficult and often not very fruitful task. Any* 
thing in the nature of a treatise is as yet impossible, 
end treatment of special branches may be out of 
date by the time & book can be prepared and 
published. But special oircumstanoee have enabled 
the author of this work to avoid this pitfall. The 
small size of the Cambridge Physical Traote, in this 
case only 65 pages, calls for extreme condensation, 
but makes possible rapid publication. Revision has 
been made to June 1939, so the book may be con¬ 
sidered as up to date as is humanly possible. The 
author does not pretend to cover completely the 
whole subject. The first part is a useful digest of the 
more significant experimental results, while the 
second is a review, from the theoretical side, of the 
passage of coernio rays through matter, and iti par¬ 
ticular of the shower phenomenon. One chapter is 
devoted to the jnesotron, and contains the evidence 
for assuming the existence of a new particle of mass 
intermediate between the proton and the electron. 
There is also a short discussion of its theoretical 
implications. 

A selected bibliography will enable the reader to 
pursue the subject more deeply. 


Absolutkolorimetrie 

Von Prof. Dr. A, Thiel. (Arbeitsmetluxien der 
modemen Naturwissenaohaften.) Pp. xv + 215. 
(Berlin: Walter de Gruyter und Co., 1939.) 10.80 
gold marks, 

P ROF. THIEL is to be congratulated on the clear 
and comprehensive account which he has given 
of his work on the application of colorimetry, which 
has enabled him to elaborate a technique whereby 
many inorganic and organic substances can be 
quantitatively determined optically with an accuracy 
not before achieved by this method of analysis. 

The book is divided into two parts, in the first of 
which is explained the general principles of colori¬ 
metry, the technique used and the apparatus em¬ 
ployed. The second section gives details of the 
pnwtiea^ application of Thiel’s method of analysis 
for the quantitative determination of both inorganic 
substances and <rf many organic compounds which 
are of speoial Interest to biologists and medical 
Vitamin* and hormones. 

The imkM addition to the essential, 

and biological labondories. 

- & |V| ‘ < ' 1 11 ' 


A Text Book on Light 

By Dr. A, W. Barton. Pp. x 4*426 4-6 plates. (Lon¬ 
don, New York and Toronto ; Longmans, Green and 
Co., Ltd., 1939 ) 8s. 

T HERE are several features of interest in this 
new book on light by the headmaster of King 
Edward VTT School, Sheffield. The method of 
presentation is historical, but only "in the sense 
that the discovery of facts and the development of 
ideas is presented os they occur historically''. There 
is an unusually good account of Newton's experi¬ 
ments and of his deductions from the facts of 
observation It is then pointed out how the maos 
of evidence grows until one theory falls and another 
has to take its place. The author adopts the con¬ 
vention as to signs which counts distances measured 
from the pole of a refracting surface in the jams 
direction as the initial direction of the light positive, 
and the diagrams in the book are drawn with the 
inoident light travelling from left to right so ae to 
give agreement with the usual convention of co¬ 
ordinate geometry. Special mention must be made 
of the beautiful photographs supplied for the plates 
by Mr. J. W. Oottmgham of Barnsley Grammar 
Sohool and Dr. J. W. Mitchell of Eepton Sohool. 


A Text Book of Applied Hydraulics 
By Prof. Herbert Addison. Second edition, revised 
and enlarged. Pp. xii4*435. (London: Chapman 
and Hall, Ltd., 1938.) 21s. net. 


T HE issue of a second edition of Prof, Addison's 
manual is evidence that it has served the 
purpose which he had in view in writing more 
especially for "those whoso work is not directly con¬ 
nected with hydraulics, but who require to be kept 
in touch with the main outlines of hydraulic practice", 
The new edition makes good a deficiency in the 
earlier issue in that it contains a useful bibliography 
of the works to wliich allusion is made in the text, 
and there is an additional chapter devoted to pro¬ 
peller and screw pumps. A commendable feature is 
the number of examples with solutions, numbering 
125 and occupying 73 pages. These should be helpful 
to the teacher, as well as to the student reader who 
may be working without oral help, 

The author is careful to point out that hydraulic 
formulas, purporting to be based on identical data, 
can, and often do, yield different results. This 
warning is particularly necessary in the case of 
students and young engineers, who are apt to 
imagine that a formula is an infallible, as well as a 
labour-saving, device. 


Theoretical Mechanics 

A Vectorial Treatment. By Prof. Carl Jennas Coe. 
Pp. adii 4-656. (New York : The Macmillan Company, 
1038.) 2U, net. 

I N this book on theoretical mechanics, Prof, Coe, of 
the University of Michigan, lias adopted from the 
outset the methods and notation of vector analysts, 
which provide a language common to all the branches 
of mathematical physics. His aim kw been to 
an introduction to idtowkpJ mieibwum, add through 

, M < on r 1 1 ' 
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it to mathematical physios* which shall make olear 
the postulate* on which they rest, and at the same 
time to explain and apply t he baaio principles of the 
vector method, He claims that this approach haw 
proved its value in teaching and enables the student 
to use vector analysis in his later work The book, 
whioh may be confidently recommended, contains 
sufficient material for an introductory and an 
advanced course 

Technology 

Principles of Mechanism 

ByF. Dyson Tin rd edition. Pp. vn f 364, (London. 
Oxford University Press, 1939.) 12*. net. 

IE8T published in 1928 and now already appear¬ 
ing in its third edition, this text-book has fully 
proved its adequacy for the purpose for which it was 
written. This was to present the fundamental 
principles which apply to the moving parts of 
mac limes in a sufficiently comprehensive manner to 
satisfy tlie requirements of those studying for the 
engineering degree or for the examinations of the 
engineering institutions. The line taken by the 
author was to develop the theory of machines in 
logical sequence from the well-known principles of 
mechanics, of which a summary was given in the 
first chapters. That the third edition exhibits no 
substantial change m the structure of the book, 
beyond a number of additions made rooessary by 
the increasing scope of the examination syllabuses, 
m evidence of the sufficiency of this method of 
presentation. 

The addition* fall into two classes, the first of 
which includes a description, explanation and 
analysis of tile pre-selective epicyelio gear-box. Such 
an example requires very careful treatment, as each 
operative gear is a combination of simple mechanisms, 
and hem the method of analysis has been set out in 
full detail, thus giving the student a lead whioh 
should enable lnm to deal successfully with any other 
complication of epioyolio gears The second class of 
additions comprises several of the more difficult 
examples of the determination of the acceleration of 
points in mechanism#,. There is an acceleration 
diagram for a quick-return motion fully explained 
in the appendix, and as this case is more difficult than 
that of the simple link mechanisms, this constitutes 
a very welcome piece of extra information for the 
student. The exact mathematical analysis of tlie 
acceleration of a piston and that of a follower m 
contact with a cam face of straight or circular outline 
are also new. What the student will greatly value is 
the clear, direct, and unambiguous style in which 
the author expresses himself. 

Colour Cinematography 

By Major Adrian Bomord Klein. Second edition, 
revised and enlarged. Pp, xxn 4*463 + 42 plates. 
(London: Chapman and Hall, Ltd., 1939.) 30*. net. 
N the previous edition Major Klein gave us, in 
addition to much information and informed 
criticism on all aspects of motion pictures in colour* 


first-hand knowledge of the Goapareotor system. Ue 
has since migrated to the Dufay-Chromex concern 
and now treats us with details of the Dufay system* 
the commercial difficulties, and the brilliant way in 
which they have been met. Perhaps we shall not 
get the full story of the most used colour process 
until he is acquired by Technicolor. The text 
remains a most useful historical summary of the 
subject, a guide to the present application of scientific 
principles in a difficult branch of commercial engineer¬ 
ing, and a severe criticism of usage. Of particular 
mention are the Dufay printing and mitigation of 
moir4, the treatment of beam-splitter cameras, the 
development of suitable light-sources, and thocakmla- 
tion of filter transmissions. We wish other publishers 
w ould emulate the gay colours of the binding. 

L. K. O. H 

Wissenschsftliche Photographic 

Eine fiirfiihnuig in Theorie urid Praxis. Von Prof. 

Dr. E. v. Angerer. Zweite ganzlieh neuboarbmtete 

Auflage. Pp. vii + 211 -f 3 plates. (Leipzig: Akactem- 

ische VeriagHgesellseliaft m.b H., 1939.) 13.80 gold 

marks. 

T HIS volume is oddrertod to the scientific worker 
who uses photography m a tool rather than to 
the specialist in photographic technique or theory. 
Thus the book is written in a atyle easily understood 
by anyone with a rudimentary knowledge of physics 
and chemistry. It describes the nature of the photo¬ 
graphic emulsion, its sensitometry and treatment 
after exposure in considerable detail. The production 
of the positive print, colour photography ami the 
camera itself are only described to an extent sufflt ient 
to make the book complete. This is a-* it should be, 
for the main concern of such » book is to guide the 
experimenter to find the best possible conditions for 
obtaining the most satisfactory negative, ft is, how¬ 
ever, more than a photographic manual, for it con¬ 
tains much interesting information for tlie reader 
with only a casual acquaintance with photographic 
methods. H. W. M. 

The Art of Soaring Flight 

By Wolf Hirth Translated from the German by 
Naomi Heron Maxwell. Pp. 214, (London : Sait- 
plane and Glider , 19S8.) 6#. 

N English translation of the work of Wo4f 
Hirth, one of the pioneers of soaring flight, 
was called for by reason of the rapid strides made m 
tlie art during recent years in threat Britain and 
America, 

The translator says: “No student at Soaring 
flight can ever hope to achieve success without an 
uiMierstanding of certain meteorological phenomena 
which are clearly explained in Hus book, and I fed 
that the reader will find every page both stimulating 
and interesting". Thera are accounts of storm-flying 
and interesting information on the obstruction of 
fronts by mountain ranges and the like* bailing in 
the air, to a greater extent even Hum on water, raises 
a host of raeteorafegloal which wotdd 

otherwise never be thought of.,\' ' ' L, \ 
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to secure co-ordination between the scientific depart¬ 
ments of the fighting Services and the Ministry of 
Supply, and the extent of the co-operation between 
the British and French Governments in these matters. 
Lord Strabolgi said he did not wish his remarks to 
be interpreted as hostile to the Government, and he 
paid tribute to the strength of the recently appointed 
Advisory Council of Scientific Research and Technical 
Development The reply elicited from Lord Chatfiekl, 
Minister for the Co-ordination of Defence, was 
informative and important as indicating the extent 
to whioh the knowledge and services of men of science 
are being utilized. 

Lord Chat field paid a tribute to the value of 
Hcientific research to the Services The existing 
establishments were in the main created after the 
War of 1914-18 or during its later years. They now 
include many of the leading mon of science in the 
country, either in a working or advisory capacity. 
He referred to eight research laboratories under the 
Department of Scientific and Industrial Research, 
and said : “Generally it is perfectly correct to say 
that the scientific talent of this country is fully 
mobilized to its fullest advantage and runs into a 
very large number of scientists, to bo numbered 
rather in thousands than in hundreds.” There is no 
central organization for deahng with inventions, 
which actually constitute only a small part of the 
scientific work in progress Each Service department 
and the Air Raids Department, pf the Ministry of 
Hon e Security has its own organization for dealing 
with inventions, and there is constant consultation 
between these bodies. 

Dealing with the exchange of scientific knowledge 
between the British and French Governments, Lord 
Chatfield said that co-operation had begun before the 
outbreak of war, and that there is now “complete 
exchange of scientific information”. Members of the 
scientific organizations of the two countries are 
working m each other’s establishments. Further 
efforts are being made, however, to extend the 
present liaison. Steps are under consideration to 
safeguard the interest of inventors, and it is likely 
that machinery similar to that used during the War 
of 1914-18, namely, a Commission of Awards to 
Inventors, would be adopted. 

Science and War 

Protection off civilian population from attack by 
deadly weapons that science has created is sot forth 
as one of the paramount duties of science in the 
present emergency, in the annual report by Dr, 
Vannevar Bush, president of the Carnegie Institution 
of Washington, recently issued. The same science 
which saves life and renders it rich and full, also 
destroys it and renders it horrible. Is it then possible 
to remain in a detached atmosphere to cultivate the 
slowly growing body of pure scientific knowledge, 
and to labour apart from the intense struggle in 
which the direct application of science now implies 
so much for good or ill ? A* science has produced a 
weapon, *© also can.it produce in time a defence 
age&ftt ftk Science is dedicated to the advance of 


knowledge for the benefit of man. Here is a sphere 
where the benefit might perhaps indeed be immediate, 
real and satisfying. Oan a scientific worker, skilled 
m a field such that his efforts might readily be 
directed to the attainment of applications winch 
would afford protection to his fellow-men against 
such an overwhelming peril, now justify expending 
lus effort for any other and more remote cause ? 

Although immediate participation of the men of 
science in the safeguarding of civilization is urged by 
Dr Bush, lie gives the warning that we should not 
tiooome stampeded. “There is still a duty to keep 
the torch of pure science lit, and this duty is only 
the greater under stress. All the long struggle of a 
harsh evolution, the pitting of sjiecieB against the 
environment, has produced a being whose primary 
distinction is conscious cerebration, and whose 
crowning attribute is his intellectual curiosity con¬ 
cerning his complex environment and a thirst for 
knowledge transcending the mere struggle for exist¬ 
ence. If there is no abiding value in a Beethoven 
symphony, or a theory of the cosmos, or the tracing 
of an ancient culture, then the Carnegie Institution 
of Washington has scant reason for existence. If it 
is really good that man should look at the stars and 
should contemplate his great destiny, then it is 
imperative that in those regions which enjoy the 
blesHings of peace the search for the eternal verities 
should continue.” 

Recent Earthquakes 

Aftershocks of the earthquake of December 28 in 
Turkey continue to be felt m widely separated areas. 
The epicentres are by no means confined to the Erzin- 
jan-Erbaa area, thus lending support to the original 
estimate from Istanbul of a depth of focus of the 
original earthquake of the order of sixteen miles On 
January 17 eight rather violent tremors were felt m 
the original area and other violent tremors were 
experienced at Istanbul, Smyrna, Castamouni, and 
Izmid. A Times report states that at the last-named 
place an entire hill slid downwards, blocking the road 
to Kandira. No further casualties are reported from 
these areas. On January 16 an earthquake occurred 
at the village of Baloikoy near Nigde, causing two 
hundred houses to collapse, killing five people and 
injuring sixteen The death roll was small because a 
light foreshock preceded the principal shock, causing 
people to run out of doors. On January 17 at night, 
two more violent earthquakes were felt at Nigde, 
which is in southern Anatolia. These caused four 
hundred houses to collapse, killing fifty people and 
injuring a hundred and sixty others, A. H4e of the 
central seismological bureau, now at Clermont - 
Ferrand (France), has taken the readings of fifteen 
observatories and determined the epicentre of the 
original shock to have been near latitude 39-5 a N.„ 
longitude 38*2° E. ; initial time 26d. 23h. 57m. 28s. 
O.M.T. 

An earthquake of intensity VII, and approaching 
intensity Vttl on the modified Mercalli scale of 1931, 
was felt in Palermo at 2.13 p.tn. (local time) on 
January 15. Much damage Is reported to have been 
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caused to the facade of the monumental church of 
St. Anna, one of the oldest in Sicily; some damage 
hoe been done to the Cathedral, and cracks have 
appeared in many walls of the poorer type of building. 
Two people have been killed by falling masonry and 
twenty-five injured. The electricity supply was 
temporarily out of action. The earthquake was the 
most severe for many years, and alarm was caused 
especially amongst children and people in the poorer 
quarters of th© city. According to a Times message, 
the epicentre of the shock is estimated to have been be¬ 
tween Palermo and the islands of Ustica and Ahcudi 
to the north-north-west of Palermo, which would be 
approximately 38*5° N, 13*25° E. Tins is in a 
relatively highly active region seismieally, and earth¬ 
quakes occurred near to this epicentre on August 17, 
1926 (38*5° N., 15° E.) and August 21, 1930 (39° N., 
14-6° E,). The great Messina earthquake of Decem¬ 
ber 28, 1908, which has been described by Davison, 
affected this area, according to Baratta, though the 
epicentre was, of course, somewhat to the east of 
the present one. 

From 1.30 a.rn. on January 17, and continuing for 
three hours at intervals, Pans experienced earth 
tremors so slight that they were not felt by anyone. 
The tremors were recorded on the seismographs at 
the Paris Observatory. 

Native Races and Tuberculosis 

Home interesting data beanng upon recent theory 
of the racial incidence of disease are brought together 
and discussed m relation to tuberculosis in the 
Lancet of January 13. The older view ascribed the 
apparently selective action of the infection on native 
races mainly to innate biological differences, but there 
is now a tendency to emphasize work and living 
conditions—with the consequent risk of intense ex¬ 
posure and deficient resistance—on one hand, and 
the factor of bacteriological immunity on the otlier. 
Thus a recent view is quoted in whioh there is repre¬ 
sented a balance between heredity and environment. 
The emphasis now being laid on social factors, it is 
suggested, opposes the defeatist attitude that native 
races are just ‘different 1 , and indicates lines of action 
withm human control. 

In support of this view, attention is directed to 
the situation at present in India and Africa. On 
the Rand, although the incidence among natives 
working in the mines has fallen considerably in 
recent years, the incidence among natives in the 
Union has probably fallen little, if at all. All oases 
discovered in tho mines are repatriated at once and 
the majority are dead in two years. Thus there is a 
continuous stream of infectious men returning to tho 
territories from which are derived a return stream of 
new recruits. There are no sanatoria and little pro¬ 
vision of public medical service. In India, a similar 
situation has arisen in the interchange between urban 
and rural areas whioh the growth of industrialism 
and transport facilities has made possible, with the 
result that Bengal alone is said to have a million 
oases of tuberculosis and a hundred thousand deaths 
annually. 
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Analysis of the data of the incidence of tuberoulosis 
among non-European or primitives would seem to 
justify the contention that the problem is now moot 
serious where native agricultural populations are 
becoming industrialized. That the situation is 
remediable is indicated by the situation under the 
Russian Soviets, where rapid industrialization has 
been accompanied by expansion of the tuberoulosis 
services, with the result that there has been a notable 
dec 1 me in tuberculosis mortality. The writer in the 
Lancet concludes with the admonition that it is the 
white man 1 * responsibility that the situation in-the 
British Empire should bo squarely faced. 

Mental Disease in Peru 

In a recent paper (rimer. J . Psychiat 96, 403 ; 
1939) Dr. Horatio M. Pollock states that the care of 
the mentally sick in Peru has gone through a series 
of progressive stages similar to that in the develop¬ 
ment of psychiatric science in the United States. A 
long period of neglect was auooeeded by on© of 
inadequate oare in almshouses or asylums, whioh in 
turn was followed by so-called hospital oare with 
some degree of medical attention, and finally scientific 
treatment in a modem hospital. The first hospital 
treatment for mental patients in Peru was provided 
in the seventeenth oentury in two general hospitals 
at Lima, one being St. Andrew's Hospital for men 
and the other the St. Anne's Hospital for women. 
Towards the middle of the nineteenth oentury tl*e 
special section in the St. Andrew’s Hospital became 
an independent unit with a special physician to look 
after the patients, and in 1869 a new building named 
“Hospital de la Miserioordia" for mental patients was 
opened in the outskirts of Lima with accommodation 
for 160 patients. It was divided into four sections, 
respectively for quiet oases, those periodically dis¬ 
turbed, mental defectives and epileptics, and violent 
cases. 

In 1918 an entirely new hospital for mental patients, 
whioh was named after its benefactor Victor Laroo 
Herrera, was opened at Magdalena del Mare about 
four miles from Lima with accommodation for more 
than a thousand patients. The treatment in this 
hospital has been modernized, and at the present time 
compares favourably, according to Dr. Pollock, with 
that in many hospitals in the United States. A single 
hospital, however, is not sufficient for all the persons 
requiring mental treatment in Peru. At least two 
more are needed, and funds are not yet available for 
enlargement of the present building. 

Higher Education in Malaya 

“Higher Education in Malaya” (H.M. Stationery 
Office, 2a. 6d.) is a thorough and most valuable sur¬ 
vey. It includes the whole background of teaching 
and adds an able summary of the resources Of the 
country, mainly due to the rubber plant, and the 
variety of its population, Chinese, Indians arid Malays* 
The last-named have only been unde* Western 
civilization for 60*70 years. They do not dwell, in 
towns like the Chinese. Raffles College, opened/in, 
19% is the main centre 

/ i , 1 - ‘r 1 r - 



NATURE 


145 


No. 3066, Jan. 27, 1940 


increasingly appreciated by parents, who recognize the 
value of ita teaohing. One of the difficulties is that 
English is learnt as a foreign language ; so that 
subject Can scarcely be taken, as at the University 
of London, with Middle English and Anglo-Saxon 
as necessary adjuncts. It would be like studying 
Latin in early and medieval sources as well as Virgil 
and Cioero. The Commissioners urge that the 
standard of the London degree should be attempted 
and some modification of the English course allowed, 
tending to special knowledge of English master- 
pieces. 

The present diploma of the College is not recognized 
outside Malaya, and not much progress can be 
achieved without some external assistance in the 
examinations, which could be managed by the use 
of air-mail. The professors take leave once in three 
years, which puts rather a heavy burden on their 
substitutes, but gives them a chance to meet 
external examiners. The present arrangements for a 
president are inadequate, and the “high wastage 
rate’* of failures needs to be reduced. Several drastio 
improvements are suggested. We regret to notice 
that science teaching in the schools is generally m a 
very backward state, and biology has been scarcely 
begun. The King Edward VII College of Medicine 
at Singapore is well equipped and does good work 
within its limits ; but it needs a larger scope, par¬ 
ticularly regarding public health. 

International Journal of Agrarian Affairs 

The first International Conference of Agricultural 
Economists was held ten years ago. As the period 
elapsing between meetings is now three years, some 
means of maintaining an interchange of ideas, beyond 
the issue of the proceedings, seemed desirable. The 
International Journal of Agrarian Affaire , the first 
number of which has just been published, is a bold 
attempt to meet this need. Two numbers will be 
brought out each year, the intention being to develop 
a series of studies on economic and social problems, 
one such problem being dealt with at a time. The 
Journal will therefore serve as a complement rather 
than an addition to the statistical year-books of 
agricultural information which are already available. 
The kind of topics which will form the subject-matter 
are those common to all countries, and the aim will 
be to emphasise the universal concern with the solu¬ 
tion of such problems, and to discuss them from all 
possible angles. 

The first number deals with the problem of surplus 
agricultural population. Contributions are made from 
such widely different localities as Harvard University, 
Edinburgh, Washington, Quebec, Sofia and Riga. 
The theoretical basis of the problem is first discussed 
and an account given of the historical influence of 
landowning. Other writers stress the effect of policies 
oit mtricfetein on trade and on movements of popula¬ 
tion b etwe e n countries, and describe the special 
problems of Bulgaria and Latvia, while as regards 
remedka the develofHaa^ of subsistence holdings is 
ssobuwhltr blue oflfeaisa organ of 
thelnta^ Conference of Agricultural Econom¬ 


ists, the Journal will be issued free to all members. 
For non-members the price is 3s. 6rf., or £1 per 
volume of six numbers (including postage). All 
subscriptions and communications should be addressed 
to the Editor, 3 Magpie Lane, Oxford. 

Meteorology m Iraq 

The third annual report of the Director of the 
Meteorological Service of the Government of Iraq, 
which covers the year ending March 31, 1939, shows 
that, owing to the difficulty of obtaining the necessary 
staff, the basic organization of the Service had not 
been completed by that date. For example, although 
new officos were available at Naeiriya and Diwaaiya, 
no staff was available to man them. At the head¬ 
quarters station at Baghdad, continuous records of 
wind, temperature, humidity and rainfall were main¬ 
tained and were analysed and published in the 
Monthly Weather Report. Upper winds were 
measured three times a day, and the results appeared 
in the I.C A.N. summaries published by the Meteoro¬ 
logical Office, London, up to December 1938. After 
that month they were published in Iraq together 
with similar summaries obtained from stations main¬ 
tained by the Air Ministry, Meteorological Service, 
Habbaniya. 

Meteorological information continued to be supplied 
to civil aviation from Baghdad and Basra, the number 
of messages rising to 1,200 per month during the 
winter. As the volume of air traffic over Iraq con¬ 
tinued to increase, difficulty was experienced in mam- 
taming tills part of the service, and the neegi for 
an extension of the existing wireless service was felt. 
As was only to be expected, the report contains little 
of purely scientific interest. Owing to the fact that 
air-conditioning engineers were constantly asking for 
data ooncemmg the dust content of the air, the 
Director placed an order for an Owens settlement 
dust counter and for the necessary microscope for 
measuring the records. 

Lantern Slides 

The cost of making lantern slides from illustrations 
may be materially reduced by using paper negatives, 
and Mr, G. H. Bell, of the Physiological Institute, 
Glasgow, gives cm account in the December issue of 
the Journal of Scientific Instrument* of a method he 
has found very satisfactory. He usee “Kodaline paper 
Slow” exposed for three minutes at//11,the illustra¬ 
tion being illuminated by four 100-watt lamps placed 
just behind the camera lens. He develops with Koda¬ 
line developer and gets a pure black and white nega¬ 
tive. He prints on gas-light lantern plates using a mask 
and giving on exposure of 8 seconds for a surface 
intensity of 95 foot-oandlee, uses an energetic die* 
veioper and gets a slide with block lines oh a perfectly 
Clear background both for line diagrams and half¬ 
tone illustrations. 

Drift of the Sedov 

The Northern Sea Route Administration of the 
U.S.SJL is preparing fer press a collection of articles 
and other material relating to the remarkable drift of 
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the icebreaker Sedov in the Arctic, the crew of which 
was reported to have been taken off the icebound 
vessel by the icebreaker Joseph Stalin on January 13. 
The Sedov commenced her drift on October 23, 1937. 
The book being prepared for press tells the story of 
the Sedov's unprecedented drift. It contains articles 
by I. D. Papanin, heart of the Northern Sea Route 
Administration and leader of the North Polar 
Expedition on the drifting icefloe of 1937-38. and 
by Prof. N. N Zubov, and diaries of members of the 
Sedot''s crew 

Clough Memorial Research Fund 

The Clough Memorial Research Fund of the 
Edinburgh Geological Society was instituted in 
1935 for the purpose of encouraging geological 
research in Scotland and the north of England; 
the north of England is defined as comprising the 
counties of Northumberland, Cumberland, Durham, 
Westmorland and Yorkshire. Under the terms of 
administration of the Fluid, a Bum of approximately 
£30 is available annually. Applications for grants 
are invited for the period April 1, 1939, to March 31, 
1940. These applications should state the nature of 
the research to be undertaken and the amount of 
grant desired. Applications must be m the hands of 
the Secretary, Clough Research Fund Committee, 
Edinburgh Geological Society, Synod Hall, Castle 
Terraoe, Edinburgh, not later than March 1 

Royal College of Physicians: Lectures 

The following lectures have been arranged by the 
Royal College of Physicians to be delivered at the 
College, Pall Mall East, London, at 2.30 p.m, : 
Mitchell Lecture (postponed from 1939), Dr. F. G. 
Chandler, “Some Observations on tlie Diagnosis and 
Treatment of Pulmonary Tuberculosis” (February 7); 
Milroy Lectures, Dr R. E. Smith, “Acute Infectious 
Diseases at School” (February 13 and 15) ; Goulston- 
lon Lectures, Dr W D. W. Brooks, “The Pathology 
and Treatment of Pulmonary Tuberculosis” (Febru¬ 
ary 22, 27 and 29); Bradshaw Lecture (postponed 
from 1939), Dr. J. C. Spence, “On the Nature of 
Disease in Infancy” (March 7); Oliver-Sharpey 
Lectures, Prof. E. P. Cathearfc, “The Mystery of 
Alimentation” (March 12 and 14); Croonian Lectures, 
Dr. George Graham, “Recent Advances in Diabetes 
Mellitug : Aetiology and Treatment.” (May 16 
and 21). 

Royal Aeronautical Society: Lectures 

Arrangements are being made by the Royal 
Aeronautical Society to resume part of the lecture 
programme which was postponed on the outbreak of 
war. It is hoped to arrange definitely for four or 
five lectures. The first one, on aircraft production, 
will be given by Mr. H. J. Pollard, on March 12 at 
6.0 p.m., in the Institution of Electrical Engineers. 
Sir Alan Cobham and Mr. Marcus Langley have 
provisionally agreed to give a joint lecture on flight 
refuelling in the air ; Mr, A. A. Hall on recent 
theoretical and experimental work on turbulence; 
Wing Commander T. R. Cave-Brown -Cave on noise 


and nuisance in aircraft, at dates to be fixed. The 
Wilbur Wright Lecture will be delivered at the rind 
of May. 

The Night Sky in February 

During this month, the night shortens in the 
latitude of London by 1} hours. The moon is 
new on February 8 and full on February 23. Lunar 
conjunctions with the planets occur as follows: 
with Venus on February lid. 21h., with Jupiter 
on 12d 14h., with Saturn on 14d. 3h,, with Mars 
on 14d. 4h." It will be seen from these conjunctions 
tliat the bright planetB are a striking feature in 
the evening skies, enhanced by the presence of 
the crescent moon. On February 13 at 8h., Mars, 
wliich had overtaken Jupiter on January 7, is in 
conjunction with Saturn, while on February 20 at 
22h., Venus and Jupiter are in conjunction. On 
February 28, Mercury is at greatest elongation 
(18° east) and should be visible low in the west 
after sunset, leading the train of five bright planets, 
in addition to Uranus (stellar magnitude 6) in the 
constellation Aries The planet Neptune, which 
transits about 2h. in mid-February, approaches the 
8th magnitude star, B.D. + 3° 2549 (Lalande 22237) 
on February 14. The light variation of Algol (total 
variation mag. 2'2-mag. 3*5) is beet seen about 
H hours before and after the following epochs : 
February 8d. 4-5h,, lid. D3h, 13d. 22-lh. and 
16d. 19-Oh. 

Announcements 

Prof. Max Bobst, professor of morbid anatomy 
at Munich, has been awarded the Goethe Medal for 
art and science on the occasion of his seventieth 
birthday for his work on cancer. 

Sin Humphry Roixeston, chairman of the 
executive committee of the Imperial Cancer Research 
Fund since 1924, and Sir Thomas Dunhill, sergeant- 
surgeon to the King, were admitted to the honorary 
fellowship of the Royal College of Surgeons of 
England at a meeting of tlie Council on January 11. 
Sir Hugh Devine, president of the Royal Australasian 
College of Surgeons, has accepted the honorary 
fellowship subject to the condition of personal 
attendance at the College at some future date. 

The number of births in France, which was 
1,022,000 in 1876, fell to 750,000 in 1930 and 610,000 
in 1939. For the last three years the number of deaths 
has exoeeded the number of births by 14,000 annually* 

Dr. Frans Vebdoorh, formerly of Leyden, 
Holland, has now gone to the United States. Dr. 
Verdoom controls the following publications i 
Chronusa Botimka, New Series of Plant Science 
Books, “World List of Plant Science Institutions”, 
“International Address Book of Plant Taxonomists”, 
AfmaUs Brytdogusi and other Vyologioal publications, 
A11 oommunioations concerning these should mow be 
addressed to Dr. Frans Verdoom, Chronica Betanioa 
Co., c/o the Arnold Arboretum, Jamaica Plain, Mass.* 
043- A* 
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The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot vndertake to return , or to correspond with the vr iters of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Ik the present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE (/BEAT BRITAIN 

Notes on points in some of this week’s letters appear on p. 151. Correspondrnts 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


The «~n Transformation of Quartz 

As is well known, the ordinary form of quartz 
which has trigonal symmetry changes over revomhly 
to another form which has hexagonal symmetry at a 
temperature of 575° 0. Though the trans¬ 
formation does not involve any radical re¬ 
organization of the internal architecture 1 of 
the crystal and takes place at a slwtfply de¬ 
fined temperature, it m nevertheless preceded 
over a considerable range of temperature 
(200°-575°) by a progressive change m the 
physical properties of ‘low’ quartz which pre¬ 
pares the way for a further sudden change, 
when the transition to ‘high’ quartz actually 
takes place. The thermal expansion co¬ 
efficients, for example, gradually increase over 
this range of temperature, becoming prac¬ 
tically infinite at the transition point and 
then suddenly dropping to small negative 
values*. Young’s moduli in the same tem¬ 
perature range fall to rather low values at 
the transition point and then rise sharply to 
high figures*. The piezo-electric activity also 
undergoes notable changes 4 -*. 

In the hope of obtaining an insight into 
these remarkable phenomena, a careful study 
has been made of the spectrum of mono¬ 
chromatic light scattered in a quartz crystal at 
a series of temperatures ranging from that of 
liquid air to nearly the transition point. Sig¬ 
nificant changes are observed which are illus¬ 
trated in the accompanying illustration, re¬ 
producing part of the spectrum excited by the 
4368 A, radiation of the mercury arc. A fully exposed 
spectrum at room temperature indicates fourteen 
different normal modes of vibration of the crystal. 
At liquid air temperature, the three most intense 
lines correspond to the frequency shifts 132, 220 and 
408 cmr 1 and are all about equally sharp. As the 
crystal is heated over the temperature range 200°- 
330°, notable changes occur. The 220 cm.- 1 line 
(marked with an arrow in the reproduction) behaves 
to an exceptional way, spreading out greatly towards 
the exciting line and becoming a weak diffuse band 
to the transition temperature is approached. On the 
other hand, the other intense lines having both larger 
and smaller frequency shifts continue to be easily 
visible, though appreciably broadened and displaced. 

The btifoaviour of the 220 om.- 1 line clearly indicates 
that the binding forces which determine the fre¬ 


quency of the corresponding mode of vibration of 
the crystal lattices diminish rapidly with rising 
temperature. It appears therefore reasonable to mfer 
that the increasing excitation of this particular mode 
of vibration with rising temperature and the deforma¬ 


-isrc. 



800* 


«0° 


I M0 # 


Light scattering in quartz. 

tions of the atomic arrangement resulting therefrom 
are in a special measure responsible for the remark¬ 
able changes in the properties of the crystal already 
mentioned, as well m for inducing the transformation 
from the a to the £ form. 

0. Y. Raman, 

T. M. K. Nedungadi, 

Department of Physics, 

Indian Institute of Science, 

Bangalore. 

Deo. 11. 

1 Brass and Gibb*, Pw. toy See , A, 1SS, 406 (ItyEA) 

Pn»* toy. *w, A> M, 287 <!#»»). 

• Perrier and Hand**, CJh, ITS, 62* am). 

^ Oflterberf and Coofcwm, J in**, MS, SSI (l9Uh 

* Pitt And MSkfotay, C***d. J t Re*., A, 14, 66 U0S6). 
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First Benedicks Effect in Gas-free 
Mercury, as Influenced by the 
Mean Temperature 

In a previoue letter 1 we have shown 
that, in mercury carefully freed from 
gas ions, the First Benedicks effect exists 
with a positive sign, whereas in the presence 
of gas ions the effect had shown a negative 
sign. The influence of gas ions actually 
seems thoroughly to modify the thermo¬ 
electric properties of some metals, 

In view of the fundamental character 
of this influence, the experiments on 
mercury have now been repeated, using 
a strangulation apparatus made of silica, 
with a new heating arrangement (hot and 
oold flowing oil), and also a photographic 
registration method. Fig. 1 exemplifies 
the registrations finally obtained : in the 
upper parte are to be seen the relay- 
amplified deflections of the galvanometer, 
showing small oscillations due to Brownian 
movement; below, the correspond mg tem¬ 
perature registrations. 

The new observations were found en¬ 
tirely to confirm the positive character 
of the effect in gas-free mercury. They 
further reveal a new, important fact. 

From a quantitative point of view, 
the effect is determined by the formula 
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The parameter K, depending on the metal and, to 
a certain extent, on the apparatus used (here No. 20), 
and hence now designated as K tt >, has been calculated 
from the observations, using (1), and plotted as 
ordinates in Fig. 2, where abscissa are the mean 
temperatures t me &' 

It will be seen that the effeot varies with the 
temperature, increasing in a strongly accelerated way . 

It is interesting that this increase, with increasing 
temperature, of the First Benedioks effeot appears to 
be just the same as that which has been discovered 
earlier for the reversed effeot, the Second Benedicks 
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Fig. 2. 

First Brnjsmoks stmcrr m mercury. 

effect*, and whioh presents a striking similarity to the 
well-known Richardson formula, valid for eleotron 
emission from glowing metals. It aotually appears 
plausible that the emission of electrons along a steep 
temperature gradient in the metal may follow the 
same law as the emission into vacuum. 

C. Benkdicks. 

P. SBDKKHOTiM, 

Metallografiska Institutet, 

Stockholm. 

• Natch*, Mi, 1007 (19$8) 

1 Bflnodtoka. C., and BtUehobn, G , Atk, Mat. Attron . , Stockholm, 

94 A, No 7 (IMS), <#*> Fig. 41 ). 



' Fig. 1. 



E, H. Wibbenoa has recently determined 
the crystal structure of dipheny ldiooetylene 1 , 
(Cja^.CiO.OiOdCAB*). The molecule is plane, with 
a straight carbon chain, the length of the molecule 
making angles of approximately 48°, 62°, 78° with 
the a,6,c axes of the monootinio unit cell. (By 
inadvertence, the complements of the first two angles 
were £iven in Dr. Wiebenga's letter in Natobb. He 
has since very kindly sent me the exact direction 
cosines determined by means of a Fourier analysis, 
and has also provided me with some beautiful crystals 
for this investigation.) 

The magnetic anisotropy of the crystals, weighing 
about 4 mgra. each, density 1*170 gm./e.c. at 20° C., 
was determined by Krishnan’s second method ha a 
field of some 7,000 oersted. The minimum dia¬ 
magnetic susceptibility was determined by the flota¬ 
tion method, The principal crystal BUMeptibftities 
«r*Xi « X X*** ~*88*0 X 10**- 

X* ~ -100-4 x tff aw —88'6°, Hanoe His mean 
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susceptibility is —130*5 X l(H r m compared with 
-115*9 for tolane and —102*9 for diphenyl. Pascal’s 
rules would give % =® — 129* 7 for diphenyldiaoetylene: 
he himself found the value —129*3 (oorr.). The prin¬ 
cipal susceptibilities of a single molecule, deduced 
from the above data and the molecular direction 
cosines, are Ki = —109*4, Km = -75-3, K# — 
-206*7 x 1(H. 

Comparing these with the corresponding values 
for tolane 1 , Kl = —81*6, Jfj* « —67*8, Kr =* 
— 198*5 x 10“*, it will be seen that there is an 
abnormal increase of susceptibility along the carbon 
chain axis, indicating a concentration of electron 
density normal to that axis. This is in sharp con¬ 
trast to the behaviour of chains of conjugated double 
bonds, for which the increase of susceptibility is 
always normal to the plane of the molecule, indicating 
a concentration of electron density in that plane 
An exact Fourier analysis of the structure of diphenyl 
is very desirable, in order to extend the comparison 
from tolane to diphenyl. 

Kathleen Lonsdale. 

Royal Institution, 

Albemarle Street, 

London, W.l. 

Jan 9, 

1 Wtebeng*, K. H , Naturm, 143, 080 (1939) 

' Lonsdale, K Pror Roy Sac , A, 171, 604 (1930) 


Crystal Structure of Phosphorus 
Pentachloride 


Although much work has been done on the 
molecular structure of phosphorus pentachloride, no 
crystal structure determination of this important 
substance has previously been made, presumably 
owing to experimental difficulties. In our separate 
laboratories, independent X-ray diffraction experi¬ 
ments have given the following results: Crystal 
system tetragonal, approximate cell dimensions 
<*o 9*2, c 0 » 7*4 A., density circa 2-0 gm./o.o., 

4 molecules per unit cell, space group P4/n. 

This information is sufficient to determine the consti¬ 
tution of the compound. Consideration of the space 
group symmetry and the available space shows that 
it is impossible to form a structure containing PCI* 
molecules of any configuration. For similar reasons 
the constitution [PC1J+C1- may also be rejected. 
An ionic structure containing tetrahedral [PC1J + 
and octahedral [PCI J™ groups completely satisfies 
the requirements. For a unit oell with origin as in the 
“Internationale Tabellen zur Bestimmuag von 
Kristallstrukturen*^ the oentres of [PC1 4 ] groups are 
at 000, *J0, and those of [PCI J at 0**, JO*, * » J. 
Preliminary Fourier analyses have confirmed these 
conclusions, and further details of the structure will 
be given later. 

H, M. Powell. 

D. Clash, 

Department of Mineralogy, 
tjmversity Museum, 

1 , J* - --L A 

UwOrQ. 


('lyatailograpbio Laboratory, 
Cambridge. 

Deo. 23. 1 


A. F. Wells. 


Degeneracy and Dissociation 
Constants 

The importance of degeneracy in enhancing the 
stability of radicals such as triphenylmethyl has been 
emphasized by many authors ; for example, Pauling 
and Wheland 1 , Ingold 1 , etc. This being so, it is 
strange that no relations have been suggested between 
complexity of degeneracy (which we may define in 
terms of the number of possible resonating structures) 
and dissociation constants of series of related acids 
and bases. It is probable that simple relations will 
be discovered only in series where the inductive 
effeots of substituent groups are negligible, or can 
be eliminated. 

Consider the senes of acids, methyl alcohol (K of 
the order 1<H*), acetic acid (X s= 1*75 x 1(H), 
phenylaoetio add (K * 4*88 x 1(H), and diphenyl- 
acetic acid (K = 11*5 x HH). (All K values, which 
are thermodynamic ones, have been taken from 
Dippy's recent article 1 .) Now the induotive effeot 
of the C=»0 group moment fails to account for 
the enormous increase in strength (the ratio being 
10 f ) when we prooeed from methyl alcohol to 
acetic acid, for ohloracetio add is only 100 times 
a* strong as acetic acid. However, two resonating 
structures (n — 2) are possible for the aoetic acid 
molecule ion, and the energy of resonance effeots 
stabilization. 

In the same way, the induotive effect of the phenyl 
group, which must be very small, will not aooount 
quantitatively for the acid strengths of phenylaoetio 
and diphenylaoetio acids. Even if we assumed 
(wrongly) that the increase in X in going from acetic 
to phenylaoetio acid is due to an electrical induotive 
effect of the phenyl group generally designated as 
— /, the strength of diphenylaoetio acid is definitely 
larger than what we should deduce on that hypo¬ 
thesis. It seems fairly obvious that the enhanced 
stability of the phenylaoetio and diphenylaoetio add 
10 ns in due to an increase in the number of resonance 



Fig. 1 
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possibilities, for it is easy to show that « ™ 4 and 
n »» 8 respectively, and a linear relation (see Fig. 1) 
exists between K and n for the three acids. A fourth 
point for the line is provided if we assume that a 
non-resonating ‘acetic aoid’ (n = 1) would have a 
strength of aboxtt 10- 1 * or zero on our scale. (Dippy 
and Lewis 4 have already identified the apparent 
intrinsic attraction for electrons exhibited by the 
phenyl group with its unsaturated character.) The 
dissociation constant of tnphenylacetic acid in water 
has not been measured on account of solubility 
difficulties. Its strength may be predicted by extra¬ 
polation to n * 16 as K = 25 x 10“ # . 



Fig. 2 


In the case of a senes of related bases, ammoiua 
(pK h M 9*27, n M 1), aniline (pKn — 4-02, n » 5), 
diphenylaroine (j>Kb =* 085, n — 16), and triphenyl- 
amino n^> 30), it is the unionized molecule 

which is preferentially stabilized by the resonance 
energy. (Unlike the ion, the unionized molecule has 
a lone pair of electrons.) In Fig. 2 a plot is shown 
of pK# against log n, and again a linear relation is 
found This method of plotting is more convenient 
on account of the large difference in basicities. 
Triphenylamine has zero pK& as predicted by the 
relation. 

These methods of plotting are really equivalent to 
plotting the dissociation constant against the total 
resonance energy involved as n is increased. Each 
additional structure contributes equally to the actual 
hybrid state of the molecule. An examination of the 
dissociation constants of related series of compounds 
(and activation energies when reacting) will probably 
yield just as much valuable information about the 
relative importance of structures as heat data, inter- 
nuolear distances, and electric dipole moments have 
already done. 

H. 0. Jbnxins. 


36 Grand Avenue, 
Ely, Cardiff. 
Deo. 6. 


i J. Cbm. Pbrtet, 1, 802 (IMS), 

1 Tram». Para* Soe. t 80, 08 (1034). 
'Cbm. JMftw, 88, 151 (1039). 
*J. Cbm. 5w. a 1008 (1837). 


Jan. 27, 1940, vol. us ^ 

Predaceous Phycomycetes from Cotswold 
Leaf-Mould 


Dbbchslkb 1 has described in America more than 
a dozen species of Phycomycetes parasitic on nema¬ 
todes and temcolous amoeban. These he places in 
the Zoopagaoees, a family of uncertain taxonomy, 
related to the Mucorales. To the best of my belief, 
no members of this family have been recorded in 
Europe, with the possible exception of some organisms 
described by Fenard 1 in 1913, and plaoed by him, 
probably incorrectly, in the Saprolegmaceae. It may 
be of mterest, therefore, to record the finding of four s 
species of ZoopagaoeiR in plate cultures inoculated 
with leaf-mould from wooded areas in the Cots wolds. 

Cochlonema verruco&um, Dreohal., is endoparasitic 
in soil amoebic. Infection begins by a oonidium be¬ 
coming attached to the pellicle of an amoeba, and 
sending out a germ tube which enters the host and 
forms a mycelium within the endoplasm. This 
mycelium is thalloid, at first sub-sphenoal, becoming 
sausage-shaped, and finally twisted in a close spiral, 
usually of about one and a half turns. The diameter 
of a mature hypa is about 0 \l. Growth takes place 
at the expense of the host’s protoplasm ; but the 
host remains active until the parasite reaches an 
advanced stage. Multiple infection is usual. Finally, 
the host becomes immobilized and dies. Reproduc¬ 
tion then occurs by means of chains of aerial conidia, 
borne on oonidiophores usually 1*6 (Jt in diameter. 
The conidia are fusiform, 7 (x long and 1 5 in greatest 
diameter 

Sexual reproduction takes place by the union 
outside the host of slightly unequal gametangia. 
Zygospores are usually formed between gametangia 
from different mycelia; they are 10 fx in diameter 
and are enclosed in a thick wall, bearing on its outer 
surface twenty or more bullate protuberances. 

Cochlonema dohehosporium , Dreohal,, resembles C. 
verrucomim m size and habit, and was found attacking 
Amoeba rimilis, Greef. It is characterized by its 
chains of elongate conidia, which have an average 
length of 20 fx and greatest diameter 1*5 ^x. Like 
the comdia of C. vemteoaum , their external wall is 
considerably sculptured. Zygospores of this species 
were not observed 

Styfapoge ha$loe, Dreohal., forms a sparsely branch¬ 
ing mycelium, the branching being roughly at right 
angles. The hyph» are non-aeptate, 1-2 u-1‘5 ^ in 
diameter, and the cytoplasm is considerably vacuo¬ 
lated. Amoeba; become attached to the hyph®, 
which send out diohotomoualy branching haustoria 
into the endoplasm of the host; the host eventually 
becomes completely absorbed, leaving only the 
shrivelled pellicle attached to the haustorium. Repro¬ 
duction is by clavate conidia, 15 (X long and 2 {x-2-2 p 
wide at the broadest part, borne singly on erect 
oonidiophores 20 fx-30 (x long. Zygospores were not 
observed. 

Stylopoge hodru, Drechsl., resembles 8. hopke in 
habit, but is much larger, the rather straight, non- 
septate hyphso measuring 4 p-5 [i in diameter. This 
species catches nematodes, which become attached 
to the hyphae, probably by means of some sticky 
substance. A bulbous lateral protuberance k formed 
on the hypba at the point of attachment of the 
nematode, and, from this, hyph® grow out and ramify 
inside the host, absorbing its contents. Ultimately, 
only the withered integument of the nematode is 
left, attached to the bulb. Reproduction is by ovoid* 
conidia, 26 jx-33 p long and I&t*n20fi in greatest 
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diameter, formed terminally on aerial oomdiophores 
which may, by repeated growth, bear several conidia. 
Zygospores were not observed. 

Further details of these and other related fungi 
will be the subject of a paper to be published later. 

X should like to express my thanks to Dr. B 
Barnes for much valuable advice and help, and also 
to Dr. C. Q. C. Chesters, of the University of Birming¬ 
ham, for kindly allowing me to use hia laboratory. 

C L, Duddinoton 

Department of Biology, 

Chelsea Polytechnic, 

London, S.W.3. 

Jan. 4. 

1 Dreohsler, C, Mycologui 87, 6-4U , 176 80S, 206-216 (1035) 
MViiAfd, K, Arch Protistmk , 88, 7H-140 <1012-18) 


Radium Treatment 

Reference is made in Nature of December 9, 
1939, p. 973, to a paper ( J. Hoy Soc Arts, Dec 8, 
1939) entitled “The Penetration of Rays t hrough the 
Skin, and Radiant Energy for the Treatment of 
Wounds*’, in which I express the viow that we would 
be little the worse off if all the radium now buried 
in deep holes for security from bombing remained 
there, and states that the Cancer Act is Great Bntam’s 
reply to the question whether monetary influence 
determines the practice of radium therapy in Great- 
Britain 

Radium, a destroyer of living cells in active 
division, cannot be used to attack cancer without 
also damaging living normal cells of the circulating 
blood, etc. It can only be used for accessible cancers 
m the skin or surfaces of the body, which can be 
removed in nearly all cases by the knife or the 
diathermy needle of the surgeon ; and these lost do 
not cause necrosis and incurable neuralgias, wluoh 
have often followed the use of radium, Deaths due 
to leucopmnia have resulted from vain attempts to 
cure deep cancers by the use of radium m 
bombs. I can instance tlie damage done by radium 
by a case now attending the St. John Clime and 
Institute of Physical Medicine ; radium treatment of 
a small epithelioma m the skin on the side of the 
skull resulted in necrosis of the bone, probably 
mcurable, in an area the size of the top of a sherry 
glass. 

Loss of well-being and an mcurable neuralgia were 
recorded by Mr. Furnival, the late distinguished 
surgeon, who died not long after radium treatment, 
*n his case of cancer of the throat. Such an intolerable 
neuralgia was suffered by a relative of mine through 
treatment of a cancer of the root of the tongue, and 
he also died of a recurrence ; and I have heard of 
many other such cases. There are good clinicians 
who hold the view that the use of radium favours 
the spread of metastases. Radium is popular because 
it can be used instead of the knife, which people 
dread, and therefore doctors use it. 

X-ray apparatus is now available which operates 
at a million volts or more, so that radiations approach¬ 
ing those of radium are produced The dosage of 
radium is controlled by time and filtration ; that of 
X-rays can be, further controlled in wave-length and 
intensity. Radium may be chosen as more convenient 
i for application in such a place as the larynx. 

\ Both radium and X-rays can produce, not only 
nearasa^ but also cancer, and Sir Norman Walker 


considers that the use of X-rays for lupus should be 
abandoned. I know of an excellent laboratory 
servant who, only by continued observation and 
treatment, is kept, so far, free from cancer resulting 
from scars due to X-ray treatment of lupus of t lie 
face 

We know that death has resulted m several 
workers who licked tltf* paint off brushes when 
applying luminous, radioactive paint to watch dials, 
and cancer has resulted from a radium tube being 
left in the body. Those who mine radium-bearing 
ore die generally from cancer of the lung. 

The Lancet (Dec 23, 1939) says, “to ensure that 
radiation t reatment iH m charge of really competent 
workers, and to give opportunities for training 
therapist k, a I ugh degree of centralisation will be 
more effective than the creation of individual treat¬ 
ments units*' “To use both radium and X-rays to 
tho best advantage some surgical training and a 
good grasp of radiation physics are needed, and for 
the purpose of the Act clinical knowledge of cancer 
m all its manifestations oh well”. 

While vast sums have been spent on raduun, 
numbers of poor people have to die, unrelieved, of 
cancer, in their homos The pressing needs are to 
spread knowledge, secure prevention whore possible, 
and very early diagnosis, allowing a hopeful removal by 
t he knife or diathermy needle, which can be used by 
surgeons everywhere, the uso of radium or X-rays 
being reserved for one or two places m the body 
where surgical operation is verv difficult, and to be 
used by specialists as the Lancet suggests Thore is 
no trustworthy evidence that raduun in weak doses 
has any beneficial action 

Leonard Hitt. 

St John (’lime and Institute ot 
Physical Medicine, 

KaneJagh Road, London, S W 1, 

.1 an 5 


" Evidence for Transformation of 
Mesotrons into Electrons ” 

In our note under this title published in Nature of 
January 20, p. 102, we stated in reference to the 
cloud photographs reproduced that the faint 
electron track FG t leaving the end of the mesotron 
track “is comparable in density with the tracks of 
other fast particles** in the photograph This was 
tlte case in the original negatives, in the prints sub¬ 
mitted for publication, and m the first proofs received, 
except that in the latter all the tracks were fainter. 
However, m Fig. I of the published note, the track 
FG appears much more pronounced and thicker 
thou m the original prints—being quite obvious 
while other electron tracks in the same region are 
scarcely detectable A new set of blocks was made 
for tho final publication ; the Editors assure us that 
no part of Fig. 1 received preferential treatment and 
suggest that the great intensity of the track 
concerned may have arisen from a very favourable 
inclination of its direction with the mesh of the 
screen used in reproduction. 

We take this opportunity of pointing out that the 
arrow pointing to the S-track at E in Fig. 4 should 
be about 2 mm. lower. 

E. J. Williams. 

G. E. Roberts. 
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"Victorian Socialism” 

Ik a very interesting essay entitled ‘'Victorian 
Socialism” which Dean Inge contributed to Nattxbe 
of January 13 as if it were a review of my “New 
World Order”, he makes certain statements for winch 
I think it is reason able to demand documentation. 
He says that the Nationalists (that is, the Franco 
rebels) took armB “against those devils m human 
shape, the Spanish Reds”, etc. But is it not a 
matter of fact and common knowledge that Franco 
led his Moors against a Liberal Republican Govern¬ 
ment which had recently suppressed a very dangerous 
anarchist-socialist rising f (see {Sender’s “.Seven Red 
Sundays", translated by Sir Peter Chalmers Mitchell, 
F R s") Further, he gives an explicit account of 
abominable atrocities committed at Ronda But 
surely m Nature we want something more than an 
unnamed “American eye-witness” for statements of 
that sort Who was he ? How can we check his 
testimony ? Is he available for cross-examination * 
Then about that three hundred thousand men and 
women “butchered under orders from Moscow”. Is 
there a single respectable scrap of evidence for any 
part of that statement. Which we tn«y find quoted 
presently as a statement made in Nature 

H G Wms 

13 Hanover Terrace. 

Regent’s Park, N.W 1. 


I have made a careful study of the Spanish horrors, 
and have accepted none but well-documented evi¬ 
dence The Honda story is from a book by Arthur 
Bryant. I could have found several equally dreadful 
examples by Spanish eye-witnesses, but some of 
them I did not, care to keep on my shelves. The 
estimate of 300,000 victims is official ; some have 
put the number much liigher. Krivitsky’s “I Was 
Stalin’s Agent” is most, illuminating ; for example, 
p, 120 “Tlie Ogpu hail done a brilliant piece of 
work. In Dec. 1936 the terror was sweeping Madrid, 
Barcelona, and Valencia. The Ogpu . . . carried 
out ausassuiations and kidnappings. The Soviet 

Cnion had a grip on Loyalist Spain, as if it were 
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already a Soviet possession.” This book may be 
enough for my friend Mr. Wells, who is a very 
honest man. 

W R. ItfOH, 

Brightwell Manor, 

Wallingford, Berks. 


Scientific Workers and the Armed Forces 

The announcement published in Nature of 
January 13, p 61, “that the operation of the Schedule 
of Reserved Occupations is being relaxed to enable 
men at or above the age of reservation in scientific 
occupations to volunteer in approved cases for 
service m the Forces” calls for certain comments, 
The increase in unemployment among scientists, 
particularly chemists and biologists, which may be 
the cause of this relaxation of the schedule and is the 
cause of much conoern in this Association, is largely 
due t.p the reduction of ‘civilian* research and the 
imposeibdity of absorbing all these scientists into 
direct war research. Through the somewhat uneven 
incidence of the economy campaign, many lines of 
research are already in jeopardy ; it is only necessary 
to mention the example of food research. In the 
leading article of the same issue of Nature, sugges¬ 
tions are made for new lines of research directly 
related to the needs of the population in war-time 
In addition to such lines of work, there can also be 
suggested scientific work which is of less direct 
importance to a country at war but should be 
inaugurated at once so that its results may be avail¬ 
able when required. The most obvious example of 
this kind of work is research on problems of sub¬ 
stitute materials, in which Germany is at present 
probably ahead of Groat Britain. 

The fact that chemists and other scientists are 
now allowed to enlist m the Forces m other than 
their professional capacity suggests that there is a 
shortsightedness in the scientific direction of the 
country 

W. A. Wooster. 

(Hon. General Secretary.) 
Association of Scientific Workers, 

30 Bedford Row, London, WC.L 


Points from Foregoing Letters 


The orduiary form of quartz with trigonal sym¬ 
metry clianges at 575° to a form With hexagonal 
symmetry, the change being preceded by a progressive 
change of physical properties, Sir C. V. Raman and 
T M". K. Nedungadi find an explanation for these 
effects as a result of an examination of the scattering 
of monochromatic light in quartz at various tem¬ 
peratures up to the transition point- 

The First Benedicks effect (passage of an electron 
current in a metal subjected to a temperature 
gradient) in gas-free mercury has been re-examined 
by C Benedicks and P. ftederholm. They find that 
the effect increases rapidly with increase of the mean 
temperature of the metal, the law of increase being 
similar to that for the emission of electrons into a 
vacuum (Richardson’s law). 

The principal diamagnetic susceptibilities of the 
diphenyldiacetyleoe molecule have been measured 


by K. Lonsdale. A concentration of electron density 
normal to the carbon chain axis is indicated by a 
comparison of the results with those previously 
found for tolane. 

Independent X-ray crystallographic examinations 
of phosphorus pontaohloride by H. M. Powell and 
D, Clark in Oxford and by A. F. Wells in Cambridge 
have established the constitution of this compound 
in the solid state. The structure contains tetrahedral 
[PCI J and octahedral [PCI,] groups. 

H. O. Jenkins finds that linear relations exist 
between the complexity of degeneracy, defined in 
terms of the number of possible resonating structures, 
and the .diasociation constants of series of related 
acids and bases. 

<X L. Duddington describee four Aperies of 
predaceous Phyoomyoetee, belonging to tfee 
pagaces), found in leaf-mould from the Ckrtsvfrids* 
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RESEARCH ITEMS 


A Neolithic Trackway 

A possible Neolithic trackway ocrosB the Cota- 
wolds has been traced by Miss 0. A. Simpson and 
Miss Clifford and is described by them in Geography 
of December. It extends north-eastward from Bisley 
by Duntisbourne, Ohed worth and Northleaoh to the 
edge of the low and swampy ground of the Windrush 
valley west of Bourton-on-the-Water, where it swings 
north and then west towards Nutgrove and beyond. 
In Neolithio tunes the limestone plateau of the 
Ootswolds was probably covered by low scrub and 
there were few trees The valleys, however, were 
mainly floored by clay and sand, and afforded marshes 
which restricted the crossing placos On the plateau 
the trackway is less easy to trace, for it was probably 
less well defined. Long barrows ui conspicuous 
places were probably landmarks and also the objec¬ 
tives of some of the travellers. Flints and stone 
weapons are also useful clues. On the valley sides, 
however, the track is frequently sunk either in clay 
or limestone outcrops. Projecting spurs of firmer 
ground often lead to the river crossuig. In some 
places the route follows a hue of present road, but 
more often it is marked, if marked at all, by a narrow 
lone, a bridle path or even a double line of hedge 
The authors' discussion of the evidence to be sought 
in tracing the trackway has many useful indications 
tor such work. 

Feet of Melanesians and Europeans 

A STUDY of the footprints of sixty-five natives of 
the Solomon Islands by Clifford S. .Tames, of the 
Melanesian Mission Hospital, Malaita ( Lancet , 237 , 
Dec, 30, 1039), affords material for contrast with 
those of Europeans. The longitudinal arch exists in 
both Melanesians and Europeans and is a definite 
fixed part of the anatomy. This is contrary to the 
view recently expressed that there is no fixed arch 
“m primitive races who have never worn boots or 
shoes". As regards differences between the foot of 
a European and the Solomon Islander, that of the 
latter is more massive and broader, especially in the 
male, lacking the ‘elegance* (usually pathological) of 
the European foot. The toes of a native are straight, 
lie parallel with the ground, and are spread out so 
that the inner and outer borders of the foot are two 
straight lines. Occasionally the great toe is abducted 
so that the inner border of the foot is concave 
medially, and the other foot lias to 'step over’ the 
great toe. A native in walking uses his toes more 
than does a European; and the final push-off w 
from the toes. The most obvious difference in the 
two footprints is that the European’s foot is always 
turned outwards to various degrees when walking, 
while that of the native has its inner border pointing 
straight ahead with slight variations one way or 
another. The female foot being less massive than the 
male, its mobility and pliability are most noticeable, 
especially as shown in the way the foot spreads out 
over the ground when the body Weight is put on to 
it* The prist of a European aged 5$ years who 
had haver worn shoes, when superimposed on that of 
1 * hstfv% showed striking similarities. Flat-foot does 
not occur among the natives* 


Biological Control of a Fungus Disease 

The honey fungus, ArfnUlana me,Ilea, is of world¬ 
wide distribution It is widespread upon forest trees 
in Groat Britain, and is very destructive to tea 
plantations in Nyasaland. R, Leach has made some 
interesting experiments on biological control of the 
disease in the last-mentioned venue (Trane. Brit . 
Mycol. Soc 23, Pt. 4; December 1939). Forest land 
has to be cleared of trees before tea buslies can be 
planted. The fungus attacks roots left m the soil, 
and later can transfer its parasitism to the economic¬ 
ally valuable bushes, with disastrous results. Cutting 
a ring of bark from trees some time before they are 
felled, however, depletes the roots of carbohydrates, 
and thereby deprives A. mdtea of an acceptable 
substrate It does, in fact, effect such a large edophic 
change that other organisms establish themselves in 
the decaying roots, and exclude the parasite, which 
can even be prevented from spreading by felling a 
bolt of bark-ringed trees 

New Descriptions of Agarics 

The Aviemore foray of the British Myeologioal 
Society yielded some interesting new records of 
AgarioaoeouR fungi, mostly of the genus Russula, 
which are described by A. A. Pearson m the 
Society’s Transactions (23, Pt. 4 ; December 1939). 
Several of the species, as R. rosea . R. vinosa and R. 
gracillima, have occurred m other countries* but a 
new species, R scotim, is also delineated This is 
similar to R. crcmca-avdlanea, which is found in the 
Pyrenees ; but differs in the non-reticulated spore 
and absence of cystidia on the pileus. 

Shoot Wilt of Pn/mir triloba 

The fungus Botrytis citierea is often thought of as 
a saprophyte, but it lias been found to show active 
parasitism upon some plants. W. 0. Moore has 
recontly described a shoot wilt disease of Prunus 
triloba , caused by this organism (Trans. Brii . Mycol. 
Soc.t 23, Pt 4 ; December 1939). New shoots wilted 
suddenly shortly after flowering, the bark died and 
it became brown. A wilted flower cluster was always 
associated with such shoots, and the disease appeared 
most severely wlien the weather was wet before the 
end of May. Pathogenicity of the organism mentioned 
was proved by isolation and re-inooulation. 

Theory of Differential Periodicity 

G. F Sleoos ( Growth * 3. 173-170; 1939) puts for¬ 
ward a theory of gene structure and development of 
the organism whioh is based on the interactions of 
protein lattices. If one projects all the genes* cyto¬ 
plasm and other intergenie material in every cell of 
the organism into one structure, the author con¬ 
siders that the genes are equivalent to a stack of 
horixontai lattices differing in spatial period. 
Growth then is basically a process of lateral extension 
of the vertical stripe of the lattice system. The 
minimum effective fragment will be a chain of the 
mesh, for example, the spireme. The equipotaatiaUty 
of the system has in the fact that any vertical strip 
can regenerate the whole differential patten of the 
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lattice stack. All genes are thought to be similar, 
differing only in spatial arrangement. The differential 
in the amino-acid frequency is believed to result from 
gene rotation. On this view it is possible to account 
for differential mitosis, the relationship between 
cytoplasmic and other intergemo material and growth 
phenomena, and evolutionary trends by the concep¬ 
tion of rotations in a protem lattice stack. 

Genetics of Primula kewtnsis 

Most interesting facts have resulted from the 
examination of Primula kewmsis by M. Upoott (J. 
Genetic#, 39, 79-100 , 1939). There are two types of 
tetraploids known ; the first resulted from the 
doubling of chromosomes in branches of the diploid 
cross P. floribunda x P. verticiUata \ the second arose 
from backcrossing the first tyj>e to P flijtibunda 
The first contains two complements each of floribunda 
and of wrtu'illata chromosomes while the second con¬ 
tains three sets of floribunda to one of verticiUata The 
diploid, sterile P. kewemns forms bivalents and one 
to two pairs of univalents The sterility of the 
hybrid is not due to difficulties of ohromosome 
pairing Evidence lias been provided of the manner 
in which gametes with less than the normal reduced 
number of chromosomes may occur. 8 per oent of 
the pollen grain division of the totraploid P. kewensts 
showed “double plates" ; that is, either several 
chromosomes lie off the main divisional plate and 
form a secondary plate on their own or the mitotic 
spindle is curved. Should the chromosomes forming 
the secondary plate be a compatible complement, 
say n « 9, there is a chanoe of gamete production 
with 9 chromosomes in place of the normal 18 from 
tetraploid P. kewensis. It is shown that tetraploids 
have consistently a lower chiasma frequency than 
the related diplouls. 

Quantitative Characters 

Leroy Powers {J . Genetic 39, 139- 170; 1939) 
describes an experiment in Lyeopersicnmi csculenttim 
and L. jnmpmelhfolium, in which the analysis of 
varianoe is applied to the study of the inheritance of 
the number of looules and the size of fruit. He shows 
how the analysis of variance may be usefully applied 
to geneticul problems Variances wore heterogeneous 
for “between genotypes" and for “between genera¬ 
tions" and, to some extent, for “between sampling 
blocks”. The variability of the variances is a function 
of genotypes. There would appear to be at least 
three pairs of allelomorphs involved m the deter¬ 
mination of both number of looules and size of fruits 
Their interactions are geometrically cumulative, but 
it is shown that interactions between pairs of allelo¬ 
morphs are different from those within pairs, and 
proper experimental methods should be adopted to 
keep these differences distinct. 

Greenland Ice Sheet 

The advance and retreat of valley glaciers is 
frequently cyclic and not progressive in either 
direction. It is often more dependent on local 
topography than on changes in climate. In recent 
observations m north-west Greenland (“Contributions 
to the Glaciology of North-West Greenland”, Med- 
ddtlser om Grsnland, X25, No. 3), J. W. Wright 
shows that advance and retreat have occurred in the 
Moltke Glacier this century, but agrees that other 
evidence than that of valley glaciers is required for 
movements of the ice cap. This evidence he believes 
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he has found, pointing to a recent retreat of the ice 
cap in Inglefiefd Land. Several new nunataks have 
appeared during the last few years ; their appearanoe 
is vouched for by Eskimos. A long narrow lake, 
on the ice-free land, but adjoining the ice cap, has 
lately undergone a drop in level as shown by the 
former strand line ; presumably its outlet until 
recently was dammed by a tongue of the ice which 
lias now disappeared. Further evidence of retreat ia 
the occurrence along the edge of the ice cap of rock 
not yet bearing the normal covering of lichen. 
Lastly, Mr Wright cites the disappearance during 
the Last ten years of an ice cap covering a small 
island and the melting of the snow drifts that were 
perennial on the slopes east of Thule. 

Microseisms and Transmission of Atmospheric Disturbances 

As the result of the mathematical examination of 
an ideal case in which atmospheric disturbance is 
transmitted through a layer outside or within which 
a steady air current is blowing, Katsutada Bezawa 
and Kiyoshi Kanai (Bull Earthquake Res. Inst. 
Tokyo Imp. Univ., 17, Pt. 3. 548-557 ; 1939) arrive 
at some interesting conclusions When it is possible 
for the disturbance to be transmitted through such 
a layer, the amplitude of the waves becomes a 
maximum for a certain range of periods, which con¬ 
dition would be one of the important causes ot micro- 
seismic oscillation. It is possible for there to be two 
kinds of waves transmitted along this ideal atmo¬ 
spheric layer ; one has a velocity comparable with 
that of sound waves and tlie other has a velocity of 
the order of a small fraction of the velocity of sound 
waves. Waves of both these kinds are transmitted 
only in the same or the reverse direction of the wind. 
The condition determining such a direction of wave 
transmission depends on wind velocities both in the 
upper and lower atmospheres. It is pointed out that 
microbarometric records register an aggregate of local 
disturbances of smaller periods, particularly those of 
a gravitational nature, and it may not be possible 
to pick out the main oscillations of smaller pencils 
that occur in a relatively large area For this reason 
it may not be possible to show any correspondence 
between microbarometric oscillations and micro- 
Seismic oscillations. 

Use of Monochromatic Image in the Spectroheliosoope 

M. A, Ellison has published a paper on the 
formation of the monoohromatio image in a spectro- 
helioscope (J. Bnt. Astro. Assoc ., BO, 2 ; 1940) which 
will prove very useful to solar observers. As it deals 
with various details too numerous to summarize in a 
short space, those who are interested in the subject 
are referred to the onginal paper. Briefly, Ellison 
considers the three possible arrangements for the 
‘scanning’ and ‘viewing’ slits, and points out the 
advantages os well as the disadvantages of each one. 
He refers specially to the convenience when the slits 
are placed side by side, about five inches apart and 
parallel to one another, a method adopted by 
F. J Sellers, director of the Bolar Section of the 
British Astronomical Association. A- description of 
the apparatus has already appeared (J. Brit. Astro. 
Assoc., 46, 6; 1938) and Ellison has used a similar 
apparatus with his spectroheliosoope, the results 
being very satisfactory, A short account is given of 
the Anderson prism device, which is an alternative { 
to the slit mechanism and was applied by Hale to 
the spect roheliosoope, 
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FURTHER APPLICATIONS OF THE PHOTOGRAPHIC 
METHOD IN NUCLEAR PHYSICS 

By Dr. C. F. Powell, 

The Wills Physical Laboratory, University of Bristol 


I N a letter published in Nature of July 15, 1939, 
p. 115, attention was directed to the fact that 
the photograpliic plate provides a very powerful 
instrument for investigations depending on the de¬ 
tection and measurement of the energy of heavy 
charged particles, notably protons, and of neutrons 
It was shown that the method, when applied to 
determining the energies of the neutrons liberated 
from the light elements under douteron bombard¬ 
ment, yields essentially the same information as that 



Fig. 1. 

Forward neutrons from F + D at 900 k\. 

Number per 200 kv. range plotted for every 100 kv. Peaks statistically justified 
are shown by arrows Two tracks were also observed, at 13 2 and 13 6 oMv 
respectively, which suggest slight boron contamination of the target. 


provided by the expansion chamber. The photographic 
method has, however, marked advantages over the 
expansion chamber, which were described. 

The first experiments were made on neutrons of 
which the energy spectrum had already been investi¬ 
gated. It was, therefore, of importance to apply the 
method to an investigation in which previous work 
oould not serve as a guide able to prejudice the 
experimental observations. Adequate ohecks were 
applied in the previous work and it is believed that 
the results are free from tins objection, but never¬ 
theless an independent experiment was desirable. 
Through the courtesy of Prof. J. D. Cockcroft and 
Mr, F. I. Dee, it was possible to examine the neutrons 
from fluorine under bombardment with 900 kv. 
deuterons from the Cambridge one million-volt 
generator. The results are shown in Fig, 1, and are 
taken from measurements on 1,700 tracks contained 
in 4 sq. cm, of an Ilford half-tone plate of which the 
emulsion was 100 t* thick. The results were obtained 
with an exposure of two liouia with 80 microamperes 
in the resolved deuteron beam, the plate being at a 
distance of about 10 cm. from the target and in a 
position to detect forward neutrons. The measure¬ 


ments of the tracks were made by a single observer 
m about sixty working hours We understand that 
the same spectrum has been investigated by Dr. 
T W. Homier using the expansion chamber, and that 
}uh results will be published shortly. We have not 
ween his results, and it will thus be possible to make 
a completely independent check on the validity of 
the photographic method Two tracks of 13*4 eMv 
protons suggest boron contamination of the target, 
and this may be responsible for the peaks at 4*3 and 
9*0 eMv Further work will 
be necessary to decide this 
point 

It was suggested m the 
previous letter that the 
photographic method is equi¬ 
valent to a continuously 
sensitive expansion chamber. 
We believe it possible to press 
the analogy further in the 
sense that the spatial orienta¬ 
tion of a track in the emulsion 
can be determined With 
objectives of high aperture, 
the depth of focus is so small 
that it is possible to deter¬ 
mine the depth of individual 
grains in the emulsion with a 
high degree of precision, and 
hence the angle of inclination 
of a track to the plane of the 
plate. In addition, the direc¬ 
tion of the projection of the 
track on the plane of the 
plate can be measured to 
within a quarter of a degree 


and the direction in space thus defined. We have 
examined the distribution in angle of the protons 
ejected by the neutrons from boron under deuteron 
bombardment as they pass though the plate. 

We and other observers have shown that the high- 
energy neutrons from tine reaction fall into four 
groups with energies of approximately 4, 6, 8*7 and 
13*3 eMv when the bombarding deuterons have an 
energy of 000 ekv. If a neutron of energy A’ g is 
scattered by a proton, the energy acquired by the 
proton, if projected at an angle p with the direction 
of tlie inoident neutrons, is E 0 cos*p If we measure 
the range of protons projected in a photographic 
plate by the boron neutrons, we should therefore 
expect the ranges of the observed tracks to be dis¬ 
tributed, according to the angle p, in a way corre¬ 
sponding to this energy equation. We should expect 
the points to lie, not on four lines, but within four 
bands as a consequence of: 

(а) the straggling of the protons, 

(б) the uncertainty of ±2 Q in the direction of the 
neutrons entering the plate, owing to the width of 
the deuteron beam striking the target, and 

(c) an uncertainty of ± in the determination of p. 
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Fig. 2. 

DISTRIBUTION OV RAN015 WITH ANOI/K 1TOH 500 PROTON 
TRACKS rtOATTKHKP BY B + 1) NEUTRONS, 

Tracks measured make angles up to ± 12° with 

plane of the plate Range is plotted in microscope 
eyepiece scale division? 

The bands shown m Fig 2 are drawn by assuming 
a ‘width* of 0*8 eMv. in th© range nt any angle due to 
straggling, and an uncertainty of ±3° in the deter¬ 
mination of (J due to factors (6) anti (c). The results 
for the first 500 tracks measured are shown as points 
in Fig. 2, and it will be seen that 90 j>«r cent of 
th© tracks he within the four bands. Th© results 
emphasize in a striking way one of the conclusions 
ol the previous letter, that the photographic method 
has th© advantage o\er the expansion chamber in 
that tlie amount oi matter m the plate is so small 
that it does not give rise to scattered neutrons in 
serious numbers, and show that it is possible to 
investigate neutron-proton scattering at high energies 
by the photographic method. The measurements are 
proceeding. 

The possibility of determining y-ray energies by 
means of the photographic plate has also been 
investigated Plates loaded with heavy hydrogen 
were exposed to the y-rays from fluorine under 
proton bombardment and a search made for the 
photo-disintegration protons. The difficulty is that 
the cross-section per atom for the production of 
electrons m the emulsion by the y-rays is about a 
thousand times greater than that for the photo* 
disintegration of the deuteron. Although many 
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electrons must pass through a grain before it will 
develop, a limit is thus imposed on the time of 
exposure to whioh the plate can be subjected, beyond 
which the general background of fog makes it 
impossible to distinguish proton tracks. With the 
first plates available the deuterium content was too 
small to give a sufficient number of tracks per sq. om. 
of the plate at the limiting y-ray exposure, A layer 
of ‘heavy* ammonium chloride, <ND 4 )Ci, was therefore 
supported immediately above an ordinary half-tone 
plate during an exposure to the y-raya. A large 
number of proton tracks was then observed in the 
developed plate, starting m the surface of the emul¬ 
sion, and having a maximum energy of 2 eMv. We 
attribute these to the photo-diaintegration of the 
deuterium under the action of the 6 ©Mv, y-rays 
from the fluorine. 

Although the application of tho method to the 
determination of y-ray energies can only be made in 
the absence of neutrons, it can bo used m its present 
form to determine the spatial distribution of protons 
from the photo-disintegration process, an experiment 
winch is of great importance for the meson field 
theory. This experiment, and fmther work with 
plates loaded with greater amounts of heavy hydrogen, 
is proceeding. 

It is evident from the results published in our 
previous communication on the protons from the 
reaction B 10 —that the photographic method can 
he applied to scattering experiments between funda¬ 
mental particles, p —p, p — d , p~ «, etc., using the 
high-energy protons provided by the oyolotron, and 
we are at present collaborating with Prof. J Chad¬ 
wick on Buoh experiments. Dr. T. R. Wilkins kindly 
informs me in a private communication that he is 
investigating proton-proton scattering at high energies 
by a similar method. The great advantage of the 
method for such work is that, in contrast with 
experimental methods employing counters, the 
particles scattered through different angles are all 
recorded at the same time, so that it is not necessary 
to apply elaborate corrections for maintaining the 
constancy of the bombarding stream or correcting 
for its variation. The analysis of the plates is much 
easier in these experiments than with neutron work, 
since the scattered particles all start in the surface 
and run parallel into the plate. Dr. Wilkins employs 
a camera carrying a large number of plates in this 



Fig. 3. 
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type of experiment. We use a single rectangular 
plate with the proton beam running parallel to the 
long akis and a little above the plate. The beam, 
defined by stops, passes down the axis of a tube pro- 
vided with a short interruption tlirough which pro¬ 
tons scattered by the gas in the oamora can emerge 
to enter tho plate. 

A detailed account of the methods employed will 
shortly be submitted for publication in another 


place. It may be mentioned here that we find it 
a considerable advantage to use binocular micro¬ 
scopes and optical equipment of the highest quality 
to reduce the nervous strain on the observer to a 
minimum. Although the Ilford half-tone plate 
has proved very adequate for the work, it 
seems likely that it will be possible to develop 
special plates with superior characteristics for nuclear 
work. 


THE VOCODER 


A T the World's Fairs m New York and Han 
Francisco great interest was shown in the 
speech synthesizer shown in the Hell System exhibits 
In the December number of the Bell iAtboratortes 
Record , H. Dudley, of their research department, 
deBcnbes this device, known as the ‘vocoder*. The 
Voder’ is an offshoot of a more extensive system 
first demonstrated in its experimental stage several 
years ago. It first analysed spoken sounds and then 
used the information to control the synthesizing 
circuit. As World’s Fair displays were then under 
consideration it was seen that the synthesizer, 
manually controlled, could be made into a dramatic 
demonstration. Development was at first concen¬ 
trated in this field, but when a successful Voder 
became assured, attention was shifted back to the 
brooder and parent system and it was called the 
‘vocoder’, since it operates on the principle of deriving 
voice codes to re-create the speech which it analyses 
The analyser is at the left and the synthesizer at the 
s vocoder 

_i speech waves from a microphone are 

analysed for pitch by one channel and for spectrum 
by a group of channels. In the pitch analysis the 
fundamental frequency is called for simplicity the 
pitch. It is measured by a circuit containing a 
frequency discriminating network which obtains the 
frequency in a pure form, a frequency meter for 
counting, by more or lees uniform pulses, the current 
reversals therein, and a filter for eliminating the 
actual speech frequencies but retraining ft slowly 
changing current that is a direct measure of the 
pitch The output current of the pitch channel is 
then a pitch-defining channel with its current ap¬ 
proximately proportional to the pitch of the 
voiced sound and equal to zero for the unvoiced 
sounds. 

There are ten spectrum-analysing channels, the 
first handling the frequency range 0-250 cycles and 
the other nine, the bands. 300 cyoles wide, extending 
from 260 cycles to 2,950 cycles, a top frequency 
which is representative of commercial telephone 
circuits. The operation of the analyser is illustrated 
by a group of oscillograms taken in analysing the 
sentence “Sbe saw Mary”. In the analyser the 
speech wave is the input and the eleven speech- 
defining signals are the output; in the synthesizer 
the eleven speech-defining signals are the imput and 
the speech wave the output. Hie relaxation oscillator 
is the source of the buzz, and the random noise 
circuit the source of the hiss. When a voiced sound 
is analysed a pitch current other than zero is received, 
with tine result that the buzz is set for the current 
pitch by the “pitch control” on the relaxation 
' osefllator; also, the relay marked ‘‘energy source 
switch** operates, switching from the hiss source to 


the buzz source. From the loud-speaker comes 
sjieeeh approximately the same in pitch and in 
spectrum as the original 

The possibilities of tho Vocoder were recently 
demonstrated by the author before the Acoustical 
Society of America and before the New York Elec¬ 
trical Society. In these demonstrations comparison 
is first made between direct speech and the best re¬ 
creation that the apparatus could make. Then by 
manipulation of dials and switches, spoech is modified 
in various ways. Normal speech becomes a throaty 
whisper when the hiss is substituted for the buzz. 
Although the hiss is relatively fault, it is shown to 
be essential for discrimination between words like 
‘church’ and ’shirts’. 

Ordinarily the re-created pitch moves up and 
down with that of the original If variation is pre¬ 
vented, the re-created speech is a monotone like a 
chant. When the relative variation is cut in half, 
the voice seems fiat and dragging , when the swufgs 
are twice normal, the voice seems more brilliant; 
when four tunes normal it sounds febrile and un¬ 
natural. Tho controls can be reversed, so that high 
becomes low , the tune of a song is then unrecogniz¬ 
able, and speech has some of the lilting characteristics 
of Scandinavian tongues By appropriate setting of 
the basic pitch, the voice may be anything from a 
low bass to a high soprano If the basic pitch is set 
to maintain a constant ratio of, say, 5 to 4 to the 
original, this is a ‘major third’ higher and harmonizes 
with the original In two-part harmony, the demon¬ 
strator can then smg a duet with himself. Connecting 
a spare synthesizer for a 3 to 4 ratio he can sing on© 
part in a trio, the others being taken by his electrical 
doubles. Finally, with the basic pitch control of the 
apparatus, he becomes a father reprimanding his 
daughter, then the girl herself, and then becomes 
the grandfather interceding for the child. Keeping 
careful time with the puffs of a locomotive, the 
demonstrator can make the locomotive puff in¬ 
telligibly “We’re—starting—slowly- -faster, faster, 
faster” as the puffs come closer together. A par¬ 
ticularly striking effect is that of singing with an 
organ to supply the tones. Although the words may 
be spoken, the demonstrator usually sings them to 
hold the rhythm. It makes no difference whether 
his voice is melodious or not; the tonal quality 
comes only from the musical source. 

The engineering possibilities which may grow out 
of the application of the principles employed in this 
device are hard to predict at the present time. The 
speech-defining currents, however, do have features 
of simplicity and inaudibility which may open the 
way to new types of privacy systems or to a reduction 
in the range required for the transmission of intel¬ 
ligible telephonic speech. 
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CATLIN AND HIS NORTH AMERICAN INDIAN 
GALLERY AND MUSEUM 

By L. J. P. Gaskin 


P BRUARY 1 is the centenary of the opening of 
Vatlm’s North Amorioan Indian Gallery and 
Museum” in the Egyptian Hall, London, George 
Ofttlm, American artist, traveller, and ethnographer, 
spent eight years, 1830 -38, among the Plains Indians 
of North America, and was familiar with their life 
and customs at, a time when the Indians were still 
living far from that civilization which waH to over¬ 
take and destroy them so rapidly II ih doclarod 
purpose from the outset was to preserve for posterity 
the likeness of aboriginal man in America, and his 
artistic ability and industry m this direction was 
shown to great advantage by more than six hundred 
portraits and sketches of the Indians, and of Indian 
life, hung round the walls of the Egyptian Hall The 
Museum contained thousands of objects of Indian 
manufacture such as weapons, costumes, musical 
instruments, and domestic utonsils so arranged as to 
form a pictorial history of those tribes thought 
particularly worthy of notice Tn the centre of the 
room was erected a large wigwam from the country 
of the Crow Indians, made of* buffalo skins, curiously 
ornamented with porcupine quills, and capable of 
housing eighty persons 

The history of the exhibition is interesting After 
a four-year sojourn in London and the provinces it 
was removed to Paris, where it attracted the attention 
of Louis Philippe, who permitted it to be shown in the 
Louvre Unfortunately, this Royal interest involved 


Gatlin in great difficulties when the July Revolution 
of 1848 compelled him to leave France. Once again 
m London, he sought to recoup hie losses by the 
rehabilitation of his exhibition, and this led to 
financial disaster : his collections were seized for 
debt, though they were freed later through the 
generosity of a fellow-countryman 

In 1852, Ctttlm set out on his travels once again, 
and on this occasion visited Central and South 
America. He returned to Europe in 1858, and busied 
himself with the formation of hie “Cartoon Collec¬ 
tion”, copies of his original pictures, and much new 
matter from his later travels. He returned to America 
in 1870 to show this second collection in the Smith¬ 
sonian Institution, and died in 1872. 

For forty-two years he had laboured to improve 
and perfect his Indian collections, and to plead the 
Red Man’s cause. His writings, particularly his 
'‘Letters and Notes on the manners, customs, and 
condition of the North American Indians” (1841), 
made turn and his work known to a large circle of 
readers in Europe and America, and his portraits 
and sketches have been declared, by those well 
qualified to judge, as among the most truthful of 
the Red Indians ever presented to the public. But 
the most enduring monument to his memory will 
always be lus two collections, now housed in the 
United States National Museum and the American 
Museum of Natural History. 


NEWTON'S KNOWLEDGE OF THE RADIUS 
OF THE EARTH 


I N n paper entitled “The Story of Newton’s Inverse 
Square Law and his Use of a False Radius of the 
Earth” (J Brit . Astro Assoc , 50, 2 ; 1939), John 
Miller states that tho story of Newton’s alleged 
ignorance of the true radius of the earth is open to 
considerable doubt The data at the disposal of 
Newton were the time the moon required to revolve 
around the earth and the moon’s distance from the 
earth in terms of the earth’s radius. Tlie latter was 
known from the days of Greek astronomy to bo 
about 60, and this was independent of the true 
radius of the earth. A few simple formulae are 
derived by Mr. Miller, and from these a relationship 
m established between the true radius of the earth 
and certain constants, the basic assumption being 
the inverse square law. Miller’s final formula enables 
the true radius of the earth to be found, but, of 
course, if a false value of the radius is used in this 
formula, the equality breaks down ; in other words, 
the inverse square law seems invalid. It is alleged 
that Newton took the radius of the earth to bo 3,440 
miles, and as it was impossible to fit this value in 
with the inverse square law, his work was delayed 
nearly twenty years. 

It )B generally believed that Newton accepted the 
value of one degree of latitude as 60 miles, henoe his 


difficulty with the fictitious radius of the earth, but, 
as Miller points out, Snell’s measurement in 1617 
gave 66*6 miles and Norwood showed in 1637 that 
69-5 miles was a close value, while two years later 
Picard found a more accurate result, slightly less 
than Norwood’s, It is remarkable that Newton did 
not make use of any of these in 1665-66 when he 
was engaged on hie gravitational theory at Wools - 
thorpe. It is certain that he knew Snell’s value in 
1672, ten years before he was supposed to have re¬ 
computed his earlier results, because Varan’s *'‘Geo¬ 
graphy”, published in 1672, contains an error which 
Newton oorrected by Using Snell’s value for the 
length of a degree of latitude. Picard’s accurate 
results were communicated to the Royal Society in 
1672 on the day that Newton was elected a fellow, 
yet tlie story goes that he did not make any use of 
these until 1682. This delay of ten years seems 
inexplicable 

From an examination of the evidenoe from various 
other points of view, Mr. Miller concludes that the 
story is unauthenticated and that the real reaeon for 
Newton’s delay of seventeen years in the publication 
of his “Prinotpia” was the difficulty that he ex¬ 
perienced in dealing with axial rotation, a problem 
to which Miller hopes to return in a subsequent paper. 
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ELECTRICITY AND GAS INSPECTION SERVICES 

IN OTTAWA 


T HE annual report of the Electricity and Gas 
Inspection Services of Ottawa for the fiscal year, 
ended Match 31, 1039, has been published (Ottawa: 
King’s Printer. 25 cents). It is addressed to the 
Department of Trade and Commerce, and describes 
the activities of the Electricity and Gas Inspection 
Branch from March 1938 until February 1939, with 
the work performed during the previous year. So 
far as the Electricity and Gas Inspection Services 
are concerned, the work performed oreates a 
record. The total revenue was £2,400 more than the 
preceding year and there were 21,000 more meters 
tested. A decrease in the surplus is mainly due to 
the fact that the salaries of the headquarters staff 
are included in the statement for the first time. The 
amounts required to cover rent, fuel and furniture 
for the Services as a whole are not included in this 
summary. The expenditures incurred in the admin¬ 
istration of the Electricity and Fluid Exportation 
Act are included in the amount charged against 
electricity inspection. This amounted to about 
£40, 

Calorific tests of manufactured gas were made 
throughout the Dominion and the average heating 
value was found to be 489 R.T.U. per cubic foot. 
The standard required is 450 B.T.XJ. per oubio foot. 
The amount of natural gas supplied throughout 
Canada during this period was approximately 32,000 
million cubic feet, an increase of 5J millions over 


lost year. The total number of meters in service on 
March 31, 1939, was approximately two million, 
an increase of nearly 60,000 over the preceding 
year. 

The periodic calibration and checking of the 
inspection standards, supplied to the various in* 
speotors throughout Canada for outside companies 
and other departments of the Government, is per* 
formed in the laboratories of Ottawa, Winnipeg and 
Vancouver. The expenditure on electricity inspection 
was £55,000 and on gas inspection was £15,000. 

The number of kilowatt-hours of electrical energy 
produced for export during the fiscal year 1936-30 
was 1,040 million, an increase of 100 million over 
the preceding year. The number of kilowatt-hoars 
produced for use in Canada by the exporting com¬ 
panies was 3,100 million eleotrio units, as oompared 
with 4,132 million during the previous year. The 
revenue collected by virtue of the export duty of 
0*03 oent per eleotrio unit shows a slight increase 
over the preceding year. 

The Range Oil and Gas Company exported approxi¬ 
mately 289 million oubio feet of natural gas from the 
Rogers Imperial structure in southern Alberta dur¬ 
ing the past year ; and the Vanalta Oils, Ltd., ex¬ 
ported approximately 27 million oubio feet from the 
Red Coulee field, also in soutliem Alberta. No revenue, 
exoept the licence fee, ten pounds for each licence, 
is obtained from this export. 


THE McCOMB-ROMBERG SEISMOMETER 


M ODELS of this new tilt-compensation seismo¬ 
meter have reoently been placed in the new 
seismographic station of the Nebraska Wesleyan 
University in Lincoln, Nebraska, in the Chicago 
Beismograpb Station, and in Salt Lake City (“New 
Instruments and Equipment at Cooperative Seismo¬ 
graph Stations of the United States Coast and 
Geodetic Survey'*, J. H- Nelson and H. E. McComb, 
Bu IL Sets. Soc, Amer- 29, No. 4, 549-588 ; Oct, 1939). 

A few of its salient features are as follow: It 
rests On a one-piece brass plate having point-slot-plane 
positions for the seismometer footscrews. Around 
the edge of this base plate is a ploughed slot in which 
the edges of the metal cover rest Air currents and 
dust are effectively kept away from the boom and 
optical system. The column is relatively short and 
wall braced against possible side sway- At the top 
of the column a worm-driven windlass provides easy 
and accurate adjustment of Hie length of the sup¬ 
porting wires from which the steady mass is sus¬ 
pended. 'The boom, a duralumin rod about 12 in. 
long has at' one wad a sapphire jewel which rests 
ftgamst a steel pivot mounted in the bottom of the 
, oshttrt* aud At ft* utbe* end a vane of electrolytic 
'copper which fate i» Arid of a cobalt steel 
fuwiuwept, m^gust*; f wrtpi awxipnry pivot * witn 


glow-motion screw mounted on the column to work 
against a brass cup on the boom is provided for 
protecting the main pivot and jewel at times of 
installation and adjustment. The mass is of brass, 
weighing 2,550 gm. The boom, damping vane and 
oil cup weigh about 130 gm. The magnet is mounted 
on guides and may be readily removed at times of 
determining free period and recording decay curves. 
The air gap may be easily adjusted by means of a 
knurled-heod micrometer screw. 

The optical system of multiplying lever and 
mirrors gives a nominal magnification of about 350. 
The seismometer cover is of thin sheet aluminium, 
provided with doors for adjustments and 4 glass 
window set so aa to redact stray light downwards 
and not into the optical system. Both the north-south 
and east-west components record on one Henson 
recorder. The speed of the drum is 16 mm. per 
minute (one revolution per hour), translating about 
5 nun per revolution, It is driven by a 60-cycle 
110-volt synchronous motor through a train of cut 
gears. A single seismogram 12 in. x *6 in. in sue is 
obtained. The east-west component records directly 
whereas the north-south component ope ra tes fay 
* kirge roimor which gives 
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SEVENTY YEARS AGO 

Nature, vol. i, January 27 , 1870 

Tyndall on Haze and Dust 

The Friday Evening Dwcourae entitled “On Haze 
arid Dust” delivered by Prof. Tyndall at the Royal 
Institution on January 21, 1870, 10 printed in full. 
Prof. TyndaD referred to experiments carried out 
at the Royal Institution, in whioh he passed a 
“powerfully condensed beam” of light through tubes 
originally exhausted and “optioally empty”, to whioh 
air from the laboratory was admitted after passing 
through potash and sulphuric acid. In every case, 
floating matter entered the tube, and revealed itself 
by scattering the light, showing the “conical track 
of the electric boara”. If the air was heated before 
passing through the drying apparatus, the floating 
matter was burnt up. “It was therefore organic 
matter”. Tyndall then tried different methods of 
heating the air stream. Imperfect combustion of the 
particles produced fine blue clouds in the experi¬ 
mental tube, whioh gave perfectly polarized light at 
right angles to the illuminating beam. He also 
reported experiments in which a heated body placed 
below a cylindrical beam of light produced wreaths 
of blackness like thick black smoke, due to air 
currents removing the scattering particles which made 
the beam visible. 

Tyndall then went on to associate the “organic 
matter” whioh the flame consumes with the germs 
causing disease- For this he was taken to task in 
the leading article in the same issue. “ Practically, 
so far as health is concerned, Prof, Tyndall has given 
us a scientific account, not only of oertain optical 
properties of impure air, but likewise of the benefit 
of several popular practices, such, for example, as 
lighting fires during epidemics to purify the air, the 
use of gauze curtains in malarious districts as a pro- 
tection against fever, covering the mouth with a 
cloth during sleep in fever countries, and the like 

. * On the real proximate aerial cause of disease, 
if such there be, no new light has been yet thrown 
either by the optician, the mioroacopist, or the 
chemist ’’ 


From a correspondent : “Professor Strut hers, of 
Aberdeen, and Professor Bell, of St. Andrews, hearing 
that the five ladies who are studying at the Edin¬ 
burgh University are excluded from the opportunity 
of studying anatomy there, have severally offered 
their services as instructors. Many a lady will rejoice 
that the numbers of those willing and ready to help 
in the good cause of fuller knowledge for women are 
increased by two professors, who have bravely come 
forward with much moral courage and chivalrous 
feeling.” 

“We are liappy to bo able to announce that the 
oounoil of the Chemical Society has decided to have a 
report of their proceedings and an abstract of the 
papers read before the society drawn up immediately 
after its meetings, and to offer oopies of this report 
to the editors of journals who may be likely to wish 
to publish it. The days when the newest results of 
science were regarded as something secret—or, at all 
events, of no concern to the ordinary man of educa¬ 
tion—are gone by, we trust, for ever/' 


Jan. 27, 1040, vw.. m 

APPOINTMENTS VACANT 

Applications are invited ter the following appointments on or 
before the dates mentioned: 

DIHONOTUTOS in BacotiolOOT—T he Registrar, University, 
leeids (February 8). 

An appointment in tm Michanioal Bnoinsbuns and Trans* 
poutatton (Power) Department of the Indian State Railways— 
The High Commissioner for India, General Department, India House, 
Ahlwyoh, W.C 2 (Quoting Appointment I/4A)(Febntary IS) 

Lecturer ur Agricultural BfooHixntrxT In the Massey Agrl- 
oultuml College, Palmerston North, New Zaab>nd—Univermies 
Bureau, 88a Gower Street, W.G.l (April 15). 

TecsNOLOS tare—The Under-Secretary of State, S.2.G., Department 
Z.A., Air Ministry, Adaatral House, Klogtway, W.C.2 (quoting 
reference number B.880) 

T&VPOiuxr F 0 EECA 8 TBES, Grade XI (Male) In the Meteorological 
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SCIENTIFIC PLANNING OF LOCAL GOVERNMENT 


TT is becoming a oommonplaoe to say that war 
A is no longer an affair of armed forces alone. 
Curtailed lighting, restrictions on travel whether by 
road or by rail, national registration, the rationing 
of food and of petrol, the exigencies of oivil defence, 
and many other measures have brought home to 
all that national needs and effort must, on occasion, 
override all personal and individual considerations 
Nothing can be allowed to stand in the way of our 
immediate purpose, which is to win the war, with 
the view of establishing an order based on the 
peaceful settlement of international disputes. 

It would be disastrous, however, if the restraints 
necessarily imposed on individuals in a time of 
war engendered merely a Bense of frustration 
Behind even the prosecution of the war lies the 
purpose of safeguarding our national life and 
existence, for it is the preservation of our mode of 
life, with its traditions and heritage of justice 
and freedom, that has called forth this effort. 
Nevertheless, the very disturbances and shocks 
administered to the structure of our national life 
may loosen obstacles that have hindered its de¬ 
velopment in the past. Amid all the tragedy and 
wreckage of war, any opportunity which it may 
afford to redeem the mistakes of the past should 
not be forgotten. 

There are few fields of planning in which to 
some extent fresh opportunities are not opening 
up and possibilities of farther progress and develop¬ 
ment appearing. The organisation of national 
defence has given a fresh impulse to many forces 
making for regiwaUam, the co-ordination of local 
authorities or df public services, the control of the 
looation of industry and like matters, tender the 
experi<mce is being gained 
ultimately lie of value in the 


reintegration and development of national life, 
both under local authority and oentral govern¬ 
ment Particularly is it true that the organization 
of civil defence, whether in the actual precautionary 
services against air attack or in the dispersal of 
population in evacuation schemes, has exposed 
defects in our administrative system which should 
be rectified at the first opportunity. 

Notable among such weaknesses are the diffi¬ 
culties which local administrative units, often with 
archaic and thoroughly unscientific boundaries, 
can put in the way of a uniform and adequate 
plan of defence ; and the failure of suoh bodies 
to appreciate the differences between urban and 
rural conditions and to apply measures appropriate 
and adequate in each sphere. It is not easy to 
assess the wastage whioh has been caused by such 
weaknesses , but an attempt should be made not 
merely to eliminate such waste but also to deal 
with its underlying causes. 

An outstanding contribution in this field is Dr. 
W. A. Robson’s study “The Government and 
Misgovemment of London”, which appeared a 
short time before the War broke out. The atten¬ 
tion of scientific workers has already been directed 
to this book in these columns (Nature, 144* 846 ; 
1939), but much of the third part of for. Robson’s 
book is of general validity and far from being con¬ 
fined to the particular question of London, The 
issues of regionalism, the principles of democracy 
involved, no less than those erf planning' affect 
more or less acutely, problems of xiatio^fa^k^l 
administration throughout Great Britain, and tine 
stimulating discussion of these matters deserves 
theoarefbl attention of aU those who are determined 
to seize any fresh opportunities which the testing 
time of wit* pnment. 
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Regional reorganization, whether in London or 
elsewhere, is not necessarily a political question 
in the party system at all. There is little reason 
to believe that any political party would gain or 
lose much by the introduction of reform and, in 
the main, all are in favour of administrative 
efficiency as they understand it 

If, however, on political grounds reconstruction 
is not likely to meet real difficulties, strong opposi¬ 
tion may be encountered from the numerous 
local authorities whose prestige or oven existence 
might be affected Dr. Robson directs attention 
to the importance of this appearance of vested 
interests in local government and to the need for 
investigation by competent sociologists. There is 
an obvious need for impartial scientific investiga¬ 
tion. The picture of muddle and frustration which 
Dr. Robson draws is far from being a matter of 
local concern. The organization of London's 
government is a national question calling for 
national leadership and direction Solution of the 
problem on such scientific lines as suggested by 
Dr Robson would, moreover, have effects reaching 
far outside the boundaries of even Greater London 
Not ifierely would a great impetus be given to 
regionalism, but also experience would be forth¬ 
coming which would contribute immensely to the 
wise planning of national resources and the 
effective handling of the intricate issues involved 
in the national planning of transport, the utiliza¬ 
tion of land and the preservation of amenities. 

What is clear is that the whole question still 
offers a wide field for investigation or research. 
Municipal research is in fact largely unknown in 
Great Britain, and most municipalities are content 
to carry out their own investigations independently 
of the experience or practice of others There is 
no information service available for municipalities 
to promote co-operation in the study of problems 
of municipal administration, and there are few 
signs of any desire for such co-operation. The 
recommendation in the report on the location of 
industry issued by Political and Economic 
Planning (P E P) for the establishment of a central 
information service on industrial siting (see 
Nature, 143, 770 , 1939) is essentially a step in 
this direction, but much more definite study and 
investigation are required. Regional problems 
require separate study, and above all study 
inspired by the belief that regions are not congeries 
of local units. The need for comprehensive 
improvement must be admitted, and the 
investigations prompted by a broader view and 


Feb. 3, 1940, vot. m 

higher statesmanship. Only in such a Spirit can we 
hope for effective experimentation with plans for 
federal or dual metropolitan government, and 
acquire the basic experience or use it wisely. 

When all allowance has been made, however, 
for the need for fuller investigation on particular 
issues, it cannot be denied that there is already 
available an immense amount of knowledge which, 
if pooled and really utilized, would permit a much 
more effective co-ordination of national and local 
resources. The urgent necessity for economy in 
both local and national administration is a further 
reason for action Unless some real attempt is 
made in London and elsewhere to find a regional 
solution on scientific lines for these interlocked 
problems of the chains of towns for which Patrick 
Geddes introduced the term ‘conurbation’, so far 
from the resources of the nation being husbanded 
and expended to the best advantage, we are likely 
to see yet further waste and frustration, through 
short-sighted economy starving essential services 
and neglecting bold and far-reaching measures 
which would eliminate the meaningless rivalries, 
overlapping and duplication so often encountered 
at present 

To secure action it is not enough to have an 
adequate plan and programme. Equally essential 
is a public opinion among the electorate alive to 
the possibilities and determined on reform. Un¬ 
fortunately, as Prof. H. A. Mess pointed out a 
year ago in an able article in the Political Quarterly 
(9, 389 ; 1938), there are factors tending to weaken 
civic consciousness, and new cohesive devices and 
new forms of government may be required to 
develop civic consciousness in, for example, Greater 
London. At the best, in a new town there is a 
considerable time-lag before consciousness and 
sentiment adapt themselves to the new situation, 
and still longer before there is a change in local 
government. 

This matter of local sentiment and public opinion 
is not entirely a matter of education. The term 
local sentiment' is ill-defined and often absurd. 
It would be hard to answer such questions as in 
whose minds it is found, how widely it is diffused, 
how strong it is and in what kind of attitudes and 
actions it results. The analysis by sociologists of 
such questions as these and others involved in the 
rise and decay of towns should be as valuable to 
those faced with the practical problems of admin¬ 
istration as to those concerned with the education 
of the electorate in citizenship. 

From whichever side weapptoaeh suchprohtams. 
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whether from that of education, the investigations 
which lead up to the planning, or the technicai 
aspects and administrative detail of the planning 
itself, the responsibilities and opportunities of 
scientific workers are unmistakable Tf we are to 
build, with resources impaired if not crippled by 
the sacrifices and vicissitudes of wartime, a social 
order in which the advantages which modem 
science has put at our disposal arc more freely and 
fully utilized, and the present obstacles to that 
utilization or the forces dissipating our resources 
have been eliminated, scientific workers must play 
a major part. No defeatist spirit can be tolerated. 


Only as men and women, whether scientific workers 
or not, address themselves hopefully and adven¬ 
turously to this creative task, ready to seize what¬ 
ever opportunities may come and resolved that 
no inherited prej udices or vested interests of 
administration or property shall be allowed to 
injure the common welfare, can we hope to build 
cities and communities which will enjoy the true 
abundance which might be ours. We must be 
planning for that future even in the stress of war, 
if we are to be ready when the opportunity comes 
to transmute our dreams and visions into the cities, 
workshops and homes of a new era. of civilization. 


FUTURE OF ZOOLOGY IN INDIA 


A LONG series of volumes, bearing the title of 
“The Fauna of British India”, has been 
published under the authority of the Secretary of 
State for India, with the object of ensuring that 
the rich fauna of that great continental area is 
made properly known and, at the same time, of 
providing authoritative means for its identification. 
While its inception is more than fifty years old, 
the wisdom in launching this project has become 
increasingly justified in recent years. The first 
volume, which dealt with part of the Mammalia, 
appeared in 1888 The latest volume, also dealing 
with Mammalia, was issued in 1939 and is reviewed 
on the next page. Throughout this period, one or 
more volumes have been issued almost every year. 
During the War of 1914-1918, five volumes were 
published. 

The “Fauna of India” has become increasingly 
used in Indian universities, colleges and museums. 
Furthermore, certain of the volumes rank as 
essential tools in the work of the scientific staffs 
of those Government departments concerned 
with agriculture, fisheries, forestry and tropical 
medicine ; and indeed, certain forthcoming vol¬ 
umes promise to be of special importance in this 
respect. The “Fauna” series aims at providing 
accurate descriptions of all species of Indian 
animals and, thereby, forms the bads upon whioh 
further study depends. The importance of accurate 
identification scarcely needs stressing, whether it 
be, for example, of a mosquito concerned with 
disease transmission, an insect devouring a crop 
or an animal of solely scientific interest* 

This primary object of the ‘Tamm” is being 


gradually achieved, but there is still a long and 
uphill road to traverse For one thing, some of 
the earlier volumes are now out of date and need 
revision in the light of increased knowledge. Many 
divisions of the animal kingdom have not yet been 
dealt with, and there is the added difficulty of 
finding competent specialists willing to undertake 
the monographing of certain important groups. 
The Termites are a case in point, as they rank 
among the most destructive of Indian insects ; 
little progress is being made in their study, 
mainly owing to difficulties attending their identi¬ 
fication 

We learn with regret that the Secretary of State 
for India has decided to cease publication of the 
‘Fauna of British India” for the duration of the 
War While recognizing the present necessity for 
economy, it needs emphasizing that much of 
zoological progress in India may become involved 
in this decision. It behoves those who have such 
progress at heart to combine their efforts and do 
all that is possible to discourage any policy directed 
towards further economy, possibly resulting in the 
cessation of tjie publication of the “Fauna of 
India” altogether. Such an outcome would, in 
the long run, heavily counterbalance any monetary 
savings achieved. 

The projected dominion status for India is linked 
with the growing part being played by Indians 
in the scientific development of their country. In 
this latter connexion they need every help that 
we can provide. From the zoological point of 
view, the least we can do is to ensure the con¬ 
tinuance of this long-established publication. 
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THE MAMMALS OF INDIA 


The Fauna of British India, including Ceylon 
and Burma 

Edited by Lt.-Col It B 8 Sewell. (Published 
under the Patronage of the Secretary of State for 
India.) Mammalia. Vol. I ■ Primates and Carn¬ 
ivora (in part), Families, Felidae and Viverridae 
By R. I Poeock Pp xxxiii f 464+31 plates 
(London Taylor and Francis, Ltd, 1939) 
30s. 

T>LANDFORD S ‘‘Mammals of British India”, 
U published in 1888 and 1891, has until now 
been the standard work on the subject, and useful 
as that has been, it had for some years been 
regarded by zoologists as out of date, since a vast 
amount of additional knowledge on the subject 
has been gained in the last half century A new 
edition that would embody the latest views on 
classification and the experience of sportsmen and 
travellers was greatly needed, and in 1923 Mr 
Poeock, an eminent authority on the mammals of 
the world, undertook the task, little realizing the 
length of time that would be icquircd owing to 
the vast amount of material to be handled and 
examined and the extent to which names of 
species and races required revision 

Formerly species were recognized mostly by 
their external appearance and local races regarded 
merely as varieties, whereas now careful measure¬ 
ments of the skulls and, where possible, othci 
parts as well, has to be carried out Well-defined 
local races are distinguished by the trinomial 
method of nomenclature 
That the work has been done with the utmost 
pains and thoroughness is clear from a perusal of 
the present volume, which deals with the orders 
Primates and Carnivora (m part) Of the former, 
British India possesses two species of gibbon, 
Hylobates hoolodc and H. lar t these being the only 
representatives of the man-like apes, though the 
more ordinary types of monkeys are well repre¬ 
sented by the macaques and langurs or leaf 
monkeys and the lemurs by the loriaes 
Of the monkeys proper the author recognizes 
three distinct races of the rhesus in British India, 
the typical race occurring throughout nearly the 
whole of northern India and to a groat extent 
Burma as well. This, the best 'known of all the 
monkeys as it is largely imported alive into Euro¬ 
pean countries, although not regarded by the 
Hindus as .sacred, is nevertheless left unmolested 


and so has become a very familiar object in native 
villages 

The lion-tailed macaque, also known as the 
wanderoo monkey, is certainly the most striking 
in appearance on account of the large growth of 
grey hair surrounding the face and the glossy 
black hair of the remainder of the body, but it is 
rare and keeps strictly to the thick forests of the 
Western Ghats. 

Of the small lemurs, or lemuroids, the slow and 
slender loriees are well known, but research has 
shown that of the former there are no fewer than 
four and of the latter six distinct races All are 
strictly nocturnal, sleeping bunched up in the fork 
of a tree by day, when they have much the appear¬ 
ance of the little spotted owl (Athene brama ) and 
“the same habit of swaying the head and, when 
fighting, utter a similar screech” At the approach 
of darkness they creep forth and capture their 
prey “after a stealthy approach, with a lightning 
grab of both hands, and hold it in a tenacious 
grip while devouring it.” 

The greater part of this volume deals with the 
Carnivora, in which the author admits that classi¬ 
fication is difficult Of the Fehdse the zoologists 
of old grouped all in the genus Fdis, with the one 
exception of the cheetah or hunting leopard 
which was distinguished by its so-called non- 
retractile claws ; but Mr. Poeock finds that this 
animal is actually more nearly allied to the 
ordinary cats than the latter are to the lions, 
tigers and their near relations. He places the 
great cats (lions, tigers, etc) in a separate sub¬ 
family, Pantherin®, the more ordinary cats in 
that of Felin®, including a number of genera, 
while the hunting leopard alone occupies the sub¬ 
family Acmonychin® 

The lion was formerly abundant in northern 
India ; but is now nearly extinct there, the few 
that remain being restricted to the Gir Forest in 
Kathiawar, where they are protected. The author 
believes that it made its way into India 
through Persia and Baluchistan in comparatively 
recent times and was not there long enough to 
penetrate far southwards Its near extermination 
has been brought about by human persecution 
and not, as has often been suggested, by com¬ 
petition with the tiger 

This volume will surely rank as a very worthy 
member of a fine series, 

D, 
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GREY OWL: 


Half-Breed 

The Story of Grey Owl (Wa-8ha-Quon-Aein) By 
Lovat Dickson. Pp. xii 4- 340 + 12 plates. (London • 
Peter Davies, Ltd., 1939.) 10s. 0d. net. 

“Grey Owl went to his last resting place as he would 
have wished. ... As the sun set on Lake Ajawaan, the 
burial party t urned back to town* one hundred miles 
distant, leaving Grey Owl among the birches and 
pines he so much loved, at peace in a remote and 
lovely grave ’* 

T HAT was in 1038, and thus waa marked the 
end, at the early age of fifty years, of one of the 
moat intriguing personalities that graced modem 
times. But it also marked the beginning of a 
rumpus which raged for some considerable time 
after his death. Grey Owl or Wa-Sha-Quon-Asin, 
a self-styled North American Indian, was shown 
to have lived his younger days in Hastings and 
attended the Grammar School there. His name 
was Archie Belaney, and his aunts still live in 
that town. Had he hoaxed the world, or was 
there a conundrum demanding thorough investi¬ 
gation ? Mr. Lovat Dickson, Grey Owl's friend 
and oonfidant, spared no pains in his endeavour 
to establish the truth. But it seems that the 
whole truth may never be told. That he was not 
a full-blooded Indian of the Ojibway tribe is now 
certain ; but that he was a pure ‘white' is un¬ 
certain. It depends upon the origin of his mother, 
which so far has not been thoroughly traced But 
after carefully examining the details meticulously 
recorded by his biographer, it seems impossible 
not to believe that he was a half-breed. For if he 
was not, then much of his behaviour, and indeed 
his very physical appearanoe, are incomprehensible. 

Interest in that aspect of Grey Owl has naturally 
died down somewhat, but Mr. Lovat Dickson's book 
will arouse afresh and with even greater vigour 
interest in Grey Owl as a human personality and 
especially as a naturalist. During the present 
time of increasing interest in the teaching of 
biology and natural history, the book will prove 
of inestimable value for the inspiration that Grey 
Owl has given ; for he was no mere sentimentalist 
where animal life was concerned. True, he loved 
animals, and in loving them learned hew to study 
them, for, as one great zoologist once quoted in 
parody: 

studieth test who loveth best, 

All things both great and small* 1 
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“Here [at Ajawaan] he will live out his days, 
knowing only these animals and birds that he 
loves and who love him, sharing in their joys and 
sorrows, their triumphs and disappointments; 
watching them mate and sharing their parental 
triumphs; guarding them as best he can from 
Death, the only intruder who can do them harm ” 
This is surely field natural history at its best; 
doubtless an unattainable ideal for most of us who 
have to live and study in less rural or less con¬ 
genial surroundings, but at the same time an 
inspiration to achieve the best methods possible. 
In schools and colleges, much can be done by 
keeping and studying animals in captivity. Grey 
Owl’s methods can be adapted to such less ideal 
conditions, so that the aquatic animals in the 
aquarium, the frogs in the frog pond, and the 
rabbits in their run receive the consideration 
which is their due. Love of Nature will naturally 
follow (if it is not already there), and just as Grey 
Owl, through the influenoe of his wife Anahereo, 
became converted from a killer to a conservator 
of wild life, so will students of natural history and 
biology become imbued with the desire not only 
to learn but also to preserve It will not be 
necessary then to teach students, for example, 
that when gathering material for study only the 
minimum should be taken, and when they intend 
to study twigs in winter or summer they should 
never take even one twig from a sapling, thus 
disfiguring the tree for life. A host of ideas for 
field work, too, can be culled from this study of 
Grey Owl’s life. 

Even as a boy, Archie Belaney valued animals 
as living creatures, not as dead trophies. At 
Hastings he was allowed to keep his “friends”, 
including snakes, frogs, birds, silk-worms, and 
rabbits, in a room at the top of the house. One is 
struck by the similarity between this boy and the 
boy Raymond Ditmars who kept his menagerie at 
the top of a house in New York. The former 
finally became a conservator of wild life under the 
Government of Canada ; the latter is a ourator in 
the New York Zoologioal Park and is still one of 
America’s leading naturalists. 

Through his very obvious desire to give a 
faithful biography of this truly wonderful man, 
Mr. Lovat Dickson may not even realize 
how much Grey Owl’s love of Nature as here 
recorded will prove a unique source of inspiration 
to many students of plant and Animal fife; and 
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the tenacity and singleness of purpose of Grey 
Owl is an absorbing study in itself. In his younger 
days he showed not so much a stubborn impatience 
with stiff English life as a strict determination to 
achieve a purpose. He aohieved more than his 
purpose. He learned that it was undignified as 
well as unwise to take more of the fruits of the 
earth than one needed. He also achieved a keen 
sense of values, for he himself wrote : “You still 
believe that man, as such, is pre-eminent, governs 
the Powers of Nature. So he does, to a large 
extent, in civilization, but not on the Frontier, 
until that Frontier has been removed.” Later, 
of his adopted tribe, he said : 

“Nature is to us a sanctuary. To the Indian 
all Nature is sacred. All things are in accord, all 
part of the one great plan, Creation. , . . Thus, 
the Indian attitude towards Nature. Thus his 
philosophy—that not only man but all living 
creatures of the forest have a right to live, to 
freedom, a right to be happy in their own way, 
a right to a place in the sun.” 

The book never lacks interest For reasons 
already given it should be read by teachers of 
biology, natural history and psychology; all 
students of these subjects should read it, too, and 
we strongly recommend that it be given a place on 
the shelves of school libraries for the benefit of 
older pupils. Mr. Lovat Dickson’s absorbing style 
transports the reader to the open tracks and great 
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forests of Canada where the sough of Hie birches 
and pines can almost be heard, while it seems 
impossible never to have met Jelly Roll, McGinnis 
and MoGinty and the other animal characters 
which antio and prattle their parts through the 
narrative. 

This raises a point to which the reviewer would 
direct the attention of Mr. Lovat Dickson. The 
book as it stands will be read by, and surely 
satisfy, many who knew of, and appreciated, 
the work of Grey Owl; it should also oommand 
the attention of biologists and natural historians ; 
but it is not suitable—indeed is not meant—for 
younger children. For example, Grey Owl's 
apparent views on marriage would not be com¬ 
patible with those of the average 'civilized' white 
man. But Grey Owl obviously loved children as 
he did other animals. He came into contact with 
many thousands of young admirers throughout 
the world. He wrote for them, he lectured to 
them (only the fact that he refused not to mention 
the “controversial” subject of fox-hunting pre¬ 
vented him from broadcasting to them during one 
of his rare visits to Great Britain). A “Life of 
Grey Owl” suitable for younger children would be 
a source of inspiration to them—an example of 
nobility of character (too often left to more war¬ 
like heroes to set) and, more important, a leader 
in the most desirable way of studying life around 
them. 


LANDMARKS IN NEUROLOGY 


Selected Writings of Sir Charles Sherrington 
A Testimonial presented by the Neurologists 
forming the Guarantors of the Journal Brain. 
Compiled and edited by D. Denny Brown. Pp. 
xiv+ 532. (London : Hamish Hamilton Medical 
Books, 1939.) 25s. net. 

N eurologists win open this volume with 

the highest expectations and will not be 
disappointed. It is a testimonial to Sir Charles 
Sherrington made up of extracts from his writings 
and edited by a colleague who has been in close 
touch with all his later work. True, it would need 
an incredibly bad editor to spoil the effect of such 
remarkable material, but Dr. Denny Brown has 
been a very good editor indeed. By a careful 
choice of extracts and the use of occasional con¬ 
necting passages he has made a' series of chapters, 
each complete in itself and each dealing with a 
particular theme. Some of the chapters are 
mainly derived from early papers, for example, on 


the nerve roots, some from the work at Liverpool 
or at Oxford, but most of them contain extracts 
from several sources and show the development of 
the subject in Sherrington's hands as well as his 
final judgment on it. We see the detailed mapping 
of motor and sensory supply, followed by the 
classical analysis of reflex activity in the spinal 
animal. Several aspects of reflex co-ordination 
have chapters to themselves, and considerable 
space is naturally given to the discussion of 
reciprocal innervation. One chapter is derived 
from the paper with Grunbaum on the motor area 
of the brain, and the last two deal with more 
recent work on the intimate nature of excitation 
and inhibition and on the adjustment of muscular 
contraction. There has been no attempt to 
include many of the topics dealt with in the book 
which had such a decisive effect on the progress 
of neurology, the “Integrative Action of the 
Nervous System”, for tike present volume is 
designed as a campankm and a supplement to it. * 
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The editor ha* done his work so well that the 
reader very seldom realizes that he has done it at 
all; there are footnotes to show the composite 
sources but the chapters have all the freshness 
and distinction of the original papers, and there 
is no sense of discontinuity where one extract 
succeeds another. In his choice of material, too, 
Dr. Denny Brown deserves our thanks ; though 
with him we may deplore various omissions, his 
selection covers all the major lines of Sherrington’s 
researches, and is constantly reminding us of 
the wide range as well as the originality of his 
work. 

Sherrington’s primary business has been with 
the physiology of the nervous system, and this 
volume is primarily a record of his scientific 
achievements in that sphere. For many of its 
readers, however, it will be valued even more as 
the record of a personality, as a record of Sher¬ 
rington’s way of looking at things, of solving a 
problem and of writing of what he has done, as a 
study, in fact, of the behaviour of a remarkable 
individual, ‘C. S S.’ All through the book there arc 
examples of the acute observation which finds so 
much new meaning in a posture of a oat’s hind limbs 
or a flick of its ear, and of the experimental skill 
with which a complex act is resolved into its 
simplest components. For it has been Sherrington’s 
achievement to explain the integrative properties 


of the nervous system by the analysis of such 
finished products as standing or scratching. 
But these chapters reveal much more than the 
method of approach and the technical equipment 
of a celebrated neuro-physiologist; they show as 
well the characteristic outlook and characteristic 
style which lends a peculiar charm to Sherrington’s 
prose and is essential to the complete picture. In 
the present volume there are abundant examples 
of the apt turn of phrase, the striking metaphors 
and sudden illuminating comparisons whioh enrich 
his sentences. 

We could have wished for more: this, indeed, 
is our only disappointment, though Dr. Denny 
Brown is not to blame. We cannot, of course, 
have a single volume to illustrate the many 
qualities of one who inspires such high regard 
and warm affection in all his colleagues. We 
should have liked samples of his verse, of his 
reviews and historical or biographical writing to 
place beside the striotly scientific papers. In his 
preface, Dr. Denny Brown lists some of the 
extracts he would have liked to include. The list 
is tantalizing, though it does not diminish our 
gratitude to the editor for what ho has done. The 
testimonial he has given us is worthy of the great 
man of science to whom it is addressed and will 
certainly induce the reader to sample ‘C. S. 8.’ in 
his other moods. E. D. A. 


PROBABILITY AND 

Probability, Statistics and Truth 
By Prof. Richard von Mises. Translated by 
J. Neyman, D. Sholl and E. Rabinowitsch. 
Pp. xvi +324. (London, Edinburgh and Glasgow : 
William Hodge and Co., Ltd , 1030.) 12«. &d net. 

HIS book is scarcely the philosophical treatise 
whioh its title may suggest. It is the written- 
up version of six lecture* on probability and 
applications, as conceived from von Mises' special 
pragmatic and empirical point of view. The 
lectures, to each of whioh a chapter is devoted, 
ere oouched in popular and non-mathematical 
style, but have none of the faults of this style. 
The En glish translation is excellent. 

Dr. von Mises is well known as a strong pro¬ 
tagonist of the relative frequency theory of prob- 
ability. Probability to him is the limit of relative 
frequency in an indefinitely continued sequence of 
trials, but the sequence must be random. Imagine 
a coin spun repeatedly; write 1 for heads, 0 for 
tails. Then, according to von Mises, if in n spins 
m l‘s appear, the probability p of heads for this 
coin is the limit of m/n ss a tends to infinity; but 


ITS APPLICATIONS 

he postulates not only the existence of this limit, 
but also the important additional property, that if 
any infinite subsequence be lifted out of the 
parent sequence on the basis of position only, 
irrespective of whether 1 or 0 appears in that 
position, then that subsequence shall have the 
same limit p as before. 

Muoh of the earlier part of the book develops 
in simple language this theory of random sequences, 
and compares and contrasts it with the classical 
theory of probability. The later chapters pass, 
rather more summarily, to such topics as the so- 
called ‘law of large numbers', kinetic theory of 
gases, the quantum theory, statistics and causality 
and the principle of uncertainty. This is all 
interesting, and done with an original turn, but the 
mind of the reader keeps reverting, with sym¬ 
pathetic scepticism, to the original attempt to 
define randomness. How can the postulate of plaoe 
selection be expreseed in mathematical form f 
We may lay down particular subsequences, for 
example, those enumerated by the squares of the 
natural numbers, or by the prime numbers, and 
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so on. These are special plaoe selections, and even 
for them it will surely be necessary to prove that 
parent sequences admitting such plaoe selection 
actually exist The author assures us that A. H. 
Copeland and A. Wald have found satisfactory 
answers to such questions as these. 

All the same, to the present reviewer, a von Mises 
sequence is merely a sample sequence, extended to 
infinity, for the coin or other object, and is only 
one of an aggregate of sample sequences charac¬ 
teristic of the object. A sample of what ! There’s 
the rub , we are brought back to the a priori. And 
why bar the door eo strenuously to sequences other 
than the postulated random ones l Systematic 


sequences, for example, 016101..are imaginable, 
as well as sequences which, in respect of the same 
coin or object, may not have the same limit p. 
The desirable thing would be to deduce the 
sequences from a priori conditions, and to show 
that the exceptional ones, which we may, if we 
please, call non-random (though the concept of 
randomness becomes unnecessary), are of zero 
measure in the aggregate of possible sequences. 

Such views, which are put forward here for what 
they arc worth, are in no way intended to disparage 
the book, which is a most valuable addition, from 
any point of view, to the literature of statistics and 
probability, A. C. A. 


DEVELOPMENT IN ETHIOPIA 


Ethiopia 

An Empire in the Making By Ferdinando 
Quaranta. Pp. xx*fl20+23 plates. (London: 
P, S, King and Son, Ltd., 1936.) Is. 6d. net. 

W E have to go back to the days of Rome for 
the mode of development inaugurated by 
Italy in its new Empire of Ethiopia. It started 
with road-making, on which at one time 80,000 
Italians were employed, and already more than 
3,000 miles of macadamized highways have been 
built out of 7,000 miles planned. At the same 
time the Italian scientific societies were mobilized 
to collect and tabulate the facts relating to earth, 
air and water. Lake Tana is stated to be of little 
importance to the Nile floods Alluvial gold was 
discovered and is now being worked, but there 
is no likelihood of rich reefs. Platinum seems 
possibly to be of more importance, and there was 
also discovered copper and iron ores, but no 
petroleum. The fauna and flora were surveyed in 
connexion with their adaptation to various 
altitudes and meteorological conditions. 

Meantime, Castollani’s wonderful health service 
of the war had been converted into a permanent 
organization for the country with a first-class re¬ 
search laboratory adapted to pathology and parasit¬ 
ology at Addis Ababa and hospitals in each of the 
four provinces which were created; about eight 
hundred qualified medical officers are employed. 
Surveying the collected facts, Italy granted twelve 
billion lire (£133 million) to be spread over some 
years for special development. Agricultural veter¬ 
inary and forestry services were established with 
experimental stations in each provinoe, these 
governed and manned by university-trained 
officers. In the civil administration we deduoe that 


the method employed is an army to keep the 
peace, with specially trained civilians whose duty 
is mainly the development of the country. There 
is little information on the administration, but 
the education and health of the natives seem to 
be an especial care. Meantime large areas of 
land in the high plateaux were found derelict, 
much of it the former property of Has Makonnen, 
and steps were taken to colonize it. Upwards of 
a thousand Italian families have been here settled, 
growing grain, coffee, cotton and a host of minor 
products. For some years this immigration may be 
almost indefinitely increased by the introduction of 
regular cultivation in place of the alternate clearing 
and fallowing of the land employed by the natives. 
To this end a commission is at work investigating 
titles to land so far as they exist. 

The technique of the Italians throughout would 
seem to be that of a large business firm rather 
than the haphazard method usually adopted in 
British colonies, where development is in the first 
instance confined to what already exists, usually 
by the increased employment of the old methods. 
Scientific men are only called upon when some pest 
appears or there is a shortage of food, the basal 
facts required for their employ being still unknown. 
We can recall no instance where the State has 
boldly capitalized development and colonization, 
the great settlement hoped for in East Africa at 
the beginning of the century having degenerated 
into the formation of large ranches worked by 
native labour, a condition paralleled all the way 
south to the Gape. Here in Ethiopia, if auooess be 
ultimately achieved, may be seen the commence¬ 
ment of a planned "Dominion” rather than a 
"Colony”, the successful result of which would 
be of profound world importamp. & flk 
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GEOLOGICAL RESEARCH IN CHINA 


The Geology of China 

By Prof. J S. Lee. Pp. xv-f 528. (London: 
Thomas Murby and Co., 1939.) 30s, net. 

HE remarkable growth of geological know¬ 
ledge concerning China commenced with the 
foundation of the National Geological Survey, 
under the able directorship of the late V. K, 
Ting, in 1915. Its unbroken series of publi¬ 
cations appeared in 1920 and those of the 
Geological Society of China in 1922. The first 
volume of A. W. Grabau’s “Stratigraphy of 
China” was issued in 1924, the second in 1928, 
but invaluable as this exhaustive compendium 
was for a time, it soon became out of date as 
new results were accumulated, mainly by Chinese 
geologists whom Ting and his associates had 
trained. As the years passed, contributions 
rapidly increased, for provincial surveys, univer¬ 
sities and foreign authors of many nationalities 
added their quota to the literature. 

A new summary was overdue and it has been 
admirably accomplished by Prof. J. S Lee, himself 
a pioneer of the new movement. The book is not, 
as its title might indicate, a text-book of regional 
geology of the stereotyped kind : it is rather a 
collection of essays, planned on a common ‘struc¬ 
tural* basis, in which all the essential facts are 
incorporated and their significance exposed. 

In the successive chapters of Part 1 the following 
topics are discussed : the natural physiographical 
units of China and adjoining territories ; the rocks 
of its ancient floor ; its marine transgressions with 
the succession of their sediments, their charac¬ 
teristic fossils and the chronology of their move¬ 
ments ; the geotectonic aspects of the Cathaysian 
geosynclines and geanticlines, as well as the 
history of the east-west fold zones which interrupt 
them at regular intervals. Descriptions of certain 
types of shear-forms and of their influence upon 
the existing framework of eastern Asia follow. 
Studies such as these, continental in their soope, 
lead naturally to wider inquiries still, and Chapter 
viii contains an analysis of the facial traits of the 
earth as a whole, to which is added an exposition 
of the author’s views on the origin of tectonic 
movements and marine transgressions in general. 
These, advanced in logical sequence and entering 
into controversial geodynamical problems, evade 
abridged treatment and are best considered as a 
whole. Certain notable conclusions, however, are 
briefly stated as follows : 

fondenefos to shearing movement on the 
eonth^Mfifo 4Nre to be reduced to two components: 


the one towards the equator and the other towards 
the west. The latter is more pronounoed in, if not 
restricted to, the low latitudes” (p. 351) 

This, as the author admits, “sounds strikingly 
Wegnerian”. Again: 

“As a whole, then, the surface strain of the 
earth can be explained by an adequate increase of 
rotational speed” (p. 358); and 

“The data thus assembled, when correlated 
with the ‘pulsations’ of A. W. Grabau . . . seem 
to favour the conclusion that it is the continued 
contraction of the earth that has caused the 
mcrease of its rotational speed” (p. 364). 

Those forcible speculations add value to and 
widen the appeal of the work as a whole, which 
still remains the only available, oonoise review of 
geological research in China as it stands to-day. 
Prof. Lee has succeeded in the extremely difficult 
task of condensing into comparatively little space 
a great amount of widely scattered stratigraphical 
and structural information, without sacrificing a 
lucid continuity of style for the sake of brevity. 

Part 2 contains two chapters only* one of which 
is devoted to the contentious problem of China’s 
Pleistocene climate. The other is headed “Regional 
Stratigraphy”, and in it the larger stratigraphical 
units of fifty-one separate areas, ranging from 
Jchol and the Inshan Range in the north to 
Kuangsi and Ku&ngtung in the south* from South 
Manchuria and Chekiang in the east to Kansu 
and Yunnan in the west, are tabulated in natural 
suooessions with short lithological details and lists 
of leading fossils. How far the omission of sub¬ 
divisions, and in rare cases of even larger units, is 
justifiable on grounds of simplification is a matter 
of opinion, but suoh arbitrary classifications are 
rarely entirely satisfactory. This one would have 
been improved by explanations of the origin of 
the terms and by the insertion of co-ordinates of 
the localities mentioned. As extensive tracts in 
China still await survey, modifications of the 
lists may be anticipated in future editions. 

Each chapter is followed by its own selected 
bibliography, which would have been more 
serviceable had numerical references been given in 
the text and index. Illustrations total ninety* 
three items, including maps, sections and half-tones. 

Geologists concerned with the great problems of 
continental movement will peruse the book with 
advantage; for students of Asiatic geology, 
whether their Work or only their inclination leads 
to the East, it is an indispensable guide. 

J. Coooiw Snowy. 
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ELECTRONIC MUSIC 

By Dr. L. E. C. Hughes, 

Imperial College of Science and Technology, London 


B Y eleotromc music is meant the electrical 
reproduction of musical tones through loud¬ 
speakers, the actuating currents either having a 
purely electrical origination, or, if arising from a 
musical source, depending essentially on electronic 


selection of such machines, without attempting to 
be exhaustive, because of the rapid developments 
in thiB field and the repeated introduction of new 
types Those with novelty value do not compete 
among themselves, like the pianos. There is certain 


Rkhikskntativk BLKcraoNic Musical Usstrcjcisiith 


Typo 

Name 

Basic principle 

Note operation 

Special effects 

Tone Registration 

Novel 

Theremin 

Beat oscillator 

Hand-adjustment 

Gttsaando, Tremolo, 

Stop-but ton 

None 

Martcnof 

Beat oscillator and 
filter* 

Hand In ring 

GUsaando, Tremolo 

Stop key* 

Keyboard 

Tremolo 

Trautonlum 

Neon relaxer with 
formants 

Wire over plate 

GHssandn, Tremolo 

Continuous stop 
knobs 

Novachonl* 

Valve oscillators with 
multivibrator division 
and filters 

Keyboard 
(72 notes) 

Mixed Tremolo, 
variable attack and 
decay 

Dial stops, 
foot sustain 

Plano 

Ml owner or 

Vlerllng 

Hammer 

on 

strings 

B-s 

plok-up 

Piano 
keyboard 
(88 notes) 

Swell and filters 

Stop keys 

Neo-Bech stein* 

E-m plok-up 

Swell 

None 

Plsnotrou* 

E*s plok-up 

Volume control only 

None 

Organ 

Orgatron* 

Air-blown reeds, 

E-s pick-up 

Manuals, 
pods Is, 

HWOlk. 

tremolos 

-— 

Stop keys, 
pistons, 
and 

coupler* 

i 

Ooupleux 

Valve oscillator* 
and Alton 

— 

Hammond* 

K-m generators, 
synthetic 

Variable stop* 

Mldgley* 

E-s generators, 
synthetic 

Variable stops 

Electron?* 

K-a generators, r 
synthetic 

Synthetio bells 


IUHtrumonU mark ml * are evilly available In Great Britain and have been examined by the author All instrument!, except 
the Piannfcron, have tout-swells, the ora a as, except the Hammond, have grand-ewelh also. In the Hammond, one stop only on eaoh 
of the manuals and pedals can be drawn at a time. Specifications of organs can be varied over a wide range, according to 
requirements, the Hammond and the Novaahord alone are mass-produced, and therefore invariable. 

(B-m •» electro-magnetic, B-s - electro-static) 


means for their control and amplification, thereby 
leaving the musical designer free to make experi¬ 
ments which are not limited by the necessity of 
making adequate acoustio power. 

The most comprehensive developments have 
taken place in the United States of America, where 
Benjamin F. Miessnor and Laurens Hammond lead 
the patent and commercial fields, and Lee de 
Forest demonstrated an electronic organ, one valve 
for each note, so far back as 1915. Germany, 
Prance, and Great Britain have also made impor¬ 
tant individual contributions, and the literature of 
the subject grows apace. This article is a brief 
review of the important electronic instruments 
available in Great Britain. The accompanying table 
gives the characteristics of a representative 


competition among the organs, since they have all 
been highly developed to meet a common need 
Comparisons are difficult, since one cannot get 
them in pairs for a proper trial, but probably the 
time is coming when a scientific assessment of 
their qualities is due, which would settle many 
contentions among organists. Technically speak¬ 
ing, no one is quite certain what organists really 
want. 

There are three major aspects of the problem, 
commercial, scientific and artistic. The commercial 
drive incites people to want something new or to 
do something already satisfactory in a cheaper or 
simpler way, for example, reducing the cost and 
bulk of pipe-organs, a lighter substitute for bells, 
or more noise from the feeble barpsichord. Tlfa 
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scientific urge is to do these things in a new way, 
producing perhaps novel effects which may or may 
not have an eventual commercial value, The 
artistic aim in supporting these endeavours is to 
obtain new methods of expression and to compose 
for them, since composition in orthodox modes 
seems to be declining. The usage of an instrument 
depends on whether it is commercially satisfactory 
at the price, and on the sales drive to satisfy a 
manufactured demand. 

The instruments mentioned have had some 
circulation and demonstration. The Electrone has 
been well received in cinemas and by the British 
Broadcasting Corporation, while the Hammond* 
has become best known. In the few years that 
the latter has been available, about four hundred 
models have been sold in Great Britain as com¬ 
pared with some six thousand in the United States, 
the production being fifty to sixty a week. Of the 
other organs, the Orgatron was used at the last 
Eisteddfod, and the Midgley* has just been 
launched. The Pianotron has recently appeared, 
made both by Everett and Chappell, and meets 
the modem need of conservation of space combined 
with concert-grand tone and volume The latest 
instrument, the Novaehord (a Hammond product), 
is so entirely novel, except its ordinary keyboard, 
that it will keep musicians of all grades amused 
for a long time It is the sort of machine from 
which any keyboard enthusiast can get something 
worth while; it does not demand the discipline of 
the piano or regular organ. 


The Novachord 

Of the instruments offering novelty value many 
have been described, using a great variety of 
physical effects for generating and synthesizing 
desired Or new musical tones. Valve oscillators, 
either pre-set or beating, have frequently been 
employed; also blocked-out wave-forms, either 
sinusoidal, chopped, or obtained from recordings 
of high-grade musical instruments, on spinning 
disks, scanned by light falling into a photo-electric 
cell, have been used. 

The Novachord uses valves entirely, and in a 
new way. It is the second musical machine put 
out commercially by Hammond, and we are told 
there are more to come. It cannot replace any 
existing instrument, although it can imitate pass* 
ably many familiar timbres. It has a 6-octave 
keyboard, above which is a row of stop-lever 
controls; for the feet there is a swell pedal, a 
duplicated sustaining pedal, and a boss sustaining 
pedal. The omission of the pedal clavier is a good 
JL*» **Wm m&torwwww appeir ins 



selling point for non-organists. The keyboard 
manuals are not strictly percussive, as in a piano, 
but by setting the controls for a long build-up 
time, a very effective percussive touoh is obtained, 
permitting, for example, a legato violin solo with 
a light harp-like accompaniment, passing through 
each other, if desired, on the one keyboard. The 
pedal sustains the weaker notes, without altering 
their loudness level 

The tones are obtained from twelve oscillators, 
the frequencies of which correspond to the top 
chromatic octave, the highest fundamental fre¬ 
quency being E =- 2037*0 (A « 440). The re¬ 
maining fundamentals are derived from these 
twelve frequencies by division, one half in each of 
the five stages, each in a multivibrator dividing 
circuit, rather like those in television scanning cir¬ 
cuits. Each fundamental has a oontrol valve in 
which the output wave-form is adjusted, together 
with its attack and decay. The 72 notes, therefore, 
require 144 valves ; some ohannel-amplifiers and 
power-packs bring the normal total to 159, double- 
triodes and small pentodes forming the majority. 
It is claimed that all valves, except the output 
stages, are lightly loaded and that the valve 
hazard is greatly diminished The scheme for 
frequency-division seems logical, since the top fre¬ 
quencies cannot require much harmonic develop¬ 
ment ; also the tuning operation on the top notes 
makes for precision over the whole range. Tuning 
is effected by adjusting the oscillators until one of 
the divided frequencies beats a known frequency 
with a known harmonic of the rectified mains. 

The basic qualities of the Novachord are in the 
great range between percussive and singing, and in 
the adjustable attack. The tone-controls and filters, 
all adjustable over a wide range, are to some extent 
what one might expect, leading from a full diapason, 
reminiscent of a cathedral when fully delayed, to 
a thin reedy wood-wind of considerable power. 
Brassy and delicate tones are available, and the 
string tones are better than have been previously 
heard on a non-string instrument. A guitar effect 
is easily obtained, but, what is more interesting, 
good imitations of clavichord and harpsichord can 
be found, with, of course, ample volume ; such 
possibilities may help to revive the interest in the 
older keyboard music, especially in public, which 
must have waned to some extent because of the 
lack of acoustic power and the difficulty of the 
cramped keyboards in authentic models. 

A new feature in electronic music is not so much 
that three degrees of tremolo are here available, 
but that there are also six different rates, distri¬ 
buted in the twelve oscillators. The result is a 
delicate shimmer rather than the usual throb or 
wobble, recalling tvMi violins ; "perhaps this is an 
effect organists are seeking; they never seem 
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certain whether they require amplitude or fre¬ 
quency modulation, or both. 

In construction, the Novachord has novel 
features. The whole of the valve system, oouplera, 
filters, eto., is built into an enormous chassis, which 
can be turned over for servicing ; electrical con¬ 
nexions to the keyboard arc taken through long 
springs, so that the valve system need not be made 
dead during adjustments. 

Finally, it may be remarked that there is no 
synthesis of notes on an equi-tempered scale in¬ 
volving borrowed quasi-harmonies, as in some 
electronic organs This may please regular organ¬ 
ists, because the non-coincident harmonics of 
the notes of a chord beat against each other 
in the customary way, and are not resolved into 
a perfect series of overtones, which is apparently 
one of the things conservative organists do not 
like, however pure it may be declared to be We 
refrain from attempting to define what a pure tone, 
in the musician's sense, is supposed to be 

New Pianos 

The difficulties of imitating a piano are great, 
the initial impulse and the dither being awkward 
from the electronic point of view A negative time- 
constant of attack has been achieved in the Nova- 
chord and this may lead to a complete electronic 
piano. The electrical amplification of piano tones 
is of long standing, but the usage has been slight; 
the recent arrival of the Pianotron may change 
this. 

It is on easy matter to apply either electro¬ 
magnetic or electrostatic pick-ups to the strings 
of the piano, and to control the output currents 
in volume and tone ; the mistake which seems to 
have been made is to try to get something new 
out of hitting a stretched string with a felt hammer. 
It is true that tone amplification permits less 
tension in lighter strings and the elimination of 
the sounding board, with consequent lighter 
frames and extremely long time of decay, due to 
reduced damping. In the Neo-Beohstein, the 
middle forty notes alone have double strings, the 
remainder are single. This results in a steel-string 
tone, substantially undamped when sustained, with 
great range of crescendo and diminuendo on the 
swell pedal. Supposing that one wants real steel¬ 
string tone, very great care is necessary to avoid 
considerable blur. This instrument uses electro¬ 
magnetic pick-ups, one for each set of four strings, 
located near the ends of the strings remote from 
the hammer. In the Vierling Electroohord there 
are a number of pick-ups along the wire, so that 
some of the sustained overtones are not lost. 

Whereas in the Neo-Bechstein the piano has 
been simplified, in the latest Pianotron, where only 
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straight amplification with electrostatic pick-ups 
is attempted, it has been found that it is essential 
to take the greatest care in the construction of 
the oomplete small piano, otherwise defects in the 
tone production are magnified* The electrostatic 
piok-ups are merely adjusted screws, ranged on a 
shaped board, which can be fitted into any ordinary 
piano : screening to some extent is essential, but 
the scheme permits concert-grand volume in the 
smallest space at a very reasonable cost. Many 
novelties may come and go, but the attractions of 
the dynamics of the free felt hammer on trichords 
will remain for those who wish to attain to them. 

Pipeless Organs 

The dictionary definition of an organ must now 
be curtailed by the omission of any reference to 
pipes blown by air, for clearly on instrument which 
is played like an organ and sounds like an organ 
is certainly an organ, in spite of the purists. The 
wide variety of wave-forms obtainable from a valve 
oscillator has induced inventors to synthesize and 
control tones for organ purposes in diverse ways ; 
the more recent successful instruments, however, 
do not use valves at all, exoept for amplification. 

The Orgatron is most near a regular organ; 
indeed, it is a five-rank instrument, entirely 
pneumatioally controlled, with air-blown free 
reeds, the motions of which are amplified through 
electrostatic screw piok-ups. The scheme is rather 
like that of the Pianotron, exoept that the polar¬ 
izing voltages are not constant but are applied to 
the ranks as required by the stop keys. Funda¬ 
mentally, when a key is depressed, high-pressure 
air is passed into the tube mechanism and eventu¬ 
ally allows low-pressure air to pass through all 
reeds brought in by the pneumatic action of the 
stops. The stops also oharge the pick-up screws to 
pre-set potentials through resistance-capacity re¬ 
tarders (to obviate key clicks). The fluctuating 
potentials on the screws, arising from the motion 
of the reed and consequent change in capacitance, 
are applied rank by rank, all the rank screws being 
in parallel, to the relative amplifier, after which 
they are mixed by anode-coupling. 

Thus there is no synthesis of tones in the 
electronic sense. The five ranks of reeds, of which 
there are 289 in all, are voiced and timed by the 
usual manipulation of the languids, and funda¬ 
mentally give oeleste, melodia, diapason, vide, and 
a pedal tone. From these a good selection of 
registrations is possible, augmented by a synthetic 
oboe and quintadena. Actual tubular chime* can 
be operated by second touch on the great, end aft 
echo-radiating unit helps with reverberation id 
damped surroundings. - Tremolo arises foam a/ 
motor-driven paddle in front of the 
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In appearance, the Oig&teon is similar to most 
other two-manual organ consoles. 

The Hammond organ has previously been de¬ 
scribed in these pages (Natube, June 19, 1937, 
p. 1043). and was shown by Sir James Jeans 
recently at the Royal Institution. The original 
model has been brought into conformity with the 
requirements of the Royal College of Organists for 
non-secular purposes by Curving and adding a few 
notes to the pedal clavier, by having independent 
swells for the two manuals, and replacing the 
manual stop keys by pistons. Readers will re¬ 
member that tones are synthesized from 96 
inductor generators on two shafts driven by a 
synchronous motor, a number of adjustable stops 
for experimentation being provided. 


Scientifically, the Electrone and the Midgley are 
very similar. Each uses electrostatic runners, the 
periodic change in capacitance modulating the 
potential steadily applied through a resistance. In 
the Electrone there are twelve generator units, 
corresponding to the lowest chromatic scale, driven 
by one continuous belt from a synchronous motor. 
In the generator unit the scanner is connected, 
together with the eleven others, to the grid of the 
first amplifying stage. The radial scanning blocks, 
one per wave-length, are embossed so as to oppose 
double sine-wave tracks with earthed separations. 

It is evident that all the harmonics of a bass- 
note can be obtained from one unit, since there is 
no fundamental difficulty in cutting tracks of an 
increasing number of wave-lengths. The total 
number of tracks is, however, markedly reduced 
by borrowing. Par example, on the natural scale 
the Awheel has a speed 1-5 rimes that of the 
C-wheet aQ the units being the same, except for 
speed; ^aNbre the 9rd harmonic of O coincides 


with the 2nd harmonic of 0 ; so why not use the 
2nd harmonio track on the O-wheel when the 
3rd harmonic of the C-wheel is required, thus dis¬ 
pensing with the 3rd harmonio teack on the 17- 
wheel, and so on, yielding a great economy in 
tracks ? The driving wheels, however, are so 
dia metered that the fundamentals and the 
harmonic tracks are equi-tempered. This makes 
the (7-wheel about 0*1 per cent slow on the 
C-wheel. The third (borrowed) harmonio of C is 
therefore a little out of tune, a fact which is easily 
noticed on a cathode-ray tube, but it is doubtful 
if any organist can have noticed it by ear. Again, 
when C and 0 are sounded together, either on the 
keys or as a synthetic stop, the third harmonio of 
C does exactly ooincide with the second of Q t since 
it is borrowed, the increased mag¬ 
nitude of the common frequency 
being provided for in the electrical 
circuits. This means that the beat 
which ought, on the equi-tem- 
pered scale, to be present between 
the third harmonic of C and the 
second harmonic of G> amounting 
to about 0*1 per cent of the nom¬ 
inal common frequency, is not 
there. This argument can be 
greatly extended, the absent beats 
between some harmonics being 
more pronounced than that above 
indicated. The Electrone com¬ 
promises in that only the third 
harmonics are borrowed. 

There is no doubt that the 
scheme works and the machine 
sounds very much like a regular 
organ, but is it this absenoe of 
beats among harmonics which prevents the more 
precious and conservative of organists from 
admitting that the Electrone is an adequate 
substitute, at a third the cost, for a regular 
pipe-organ ? Can any ears be so sensitive in a 
live room ? 

The Midgley electronic organ functions in a very 
similar way, except that in the unit generator the 
dielectric alone rotates The sine-wave areas on 
the stator electrodes oppose the blocks of the 
scanning dielectric as before The notes are 
synthesized as required by tbe stops in the electrical 
circuits as before ; registering a number of stops 
builds up the contributions, just as extra ranks of 
pipes are ordinarily brought into action. Corre¬ 
sponding in function to the draw-bars in tbe 
Hammond, sets of dials are provided for players 
to experiment with in using new stops or doubling 
existing stops. 

It can be fairly claimed that these electronic 
organs function* as intended, bhfy whether am is 



The ContPTON electro-static frequency generator. 

Left, one of the stators, showing the elect rified tracks between anti-phase 
sine-wave insulating ridge*, the remaining spaces being earthed, 
right, the rotor, which scans all the tracks and couples the modulated 
potential to the grid of the amplifier via the ball-bearing contact at the 
end of the shaft. 
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superior to the others for a specified musical pur¬ 
pose is an open question and must await a proper 
series of trials, with adjudication by a representa¬ 
tive body of musicians ; meanwhile, those who 
have to pay for organs are deciding for themselves. 
Accepting the musical adequacy of electronic 
organs, their use in churches has several artistic 
and technical advantages The disposition of the 
Sound radiators permits a fine unanimity of attack 
in congregational singing. Acoustical treatment to 
enable preachers to be heard need not spoil re¬ 
verberation, which can be increased artificially to 
any degree desired. Finally, the great enemy of 
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pipe-organs, cold weekdays and a warm Sunday, 
is rendered innocuous t electronic organs scarcely 
need tuning. 

The craft of the organ tuner, with his mallet 
and cones, has started to pass; he is being re¬ 
placed by an electrician, with no more equipment 
than is required for servicing a radio-set. There is 
one thing we can be certain of, no electronic organ 
ought to succeed unless it is finally voiced by a 
craftsman of tradition. If this is not insisted on, 
classical organ tone will not be known to the rising 
generation, brought up on secondhand and harsher 
music, and may be lost for ever. 


APPLICATIONS OF PSYCHOLOGY IN WAR 

CONDITIONS 


A SYMPOSIUM on some applications of psy¬ 
chology in war conditions was arranged by 
the Industrial Section of the British Psychological 
Society and held on January 25 The introductory 
paper was by Dr, May Smith, who gave an outline 
Of the final report of the Health of Munition 
Workers Committee, published in 1918, and 
addressed to the Right Hon, Winston S. Churchill, 
M.P., then Minister of Munitions. The Committee 
included Sir George Newman, Sir Walter Fletcher, 
Sir Leonard Hill, representatives of the Home 
Office, members of Parliament, physiologists and 
pathologists. It had been appointed in September 
1915 “to consider and advise on questions of 
industrial fatigue, hours of labour, and other 
matters affecting the personal health and efficiency 
of workers in munition factories and workshops”. 

At the beginning, the Committee was confronted 
with the width and complexity of its inquiry. 
The central and foremost problem was concerned 
with fatigue Having realized that continuous 
human activity is associated with a gradually 
diminishing capacity, the Committee decided that 
the only direct test was that of output. 

Views on the more theoretical aspects of fatigue 
were really immaterial, since it was known that 
the ordinary restrictions on hours of labour had 
been very widely relaxed, that Sunday labour 
previously forbidden for women and young 
persons and practically unknown for men, except 
for a few continuous processes, had become 
common The employment of men for 70-00 
hours a week was common, more than 90 hours 
was not infrequent, and there were even eases in 
excess of 100 hours. In short, there was a return 
to some of the worst conditions of the early nine¬ 
teenth century. 


The Committee used two methods of getting 
information : (1) it took evidence from people in 
direct contact with workers, (2) it initiated ad hoc 
investigations. The first method enabled it to 
get information at once, the other necessitated 
time. 

On reading through the evidence, it is impossible 
not to be struck by the volume and pertinence of 
the findings. On the whole, the evidence showed 
that long hours imposed too severe a strain on 
the workers, with the result that the rate of pro¬ 
duction tended to decrease, sickness absence and 
broken time to increase. Evidence of the almost 
intolerable strain on the management was given. 
The full blast of the hours was not felt at first, 
because the increased pay resulted in better 
food. 

Such evidence, while overwhelming in some eases, 
was, however, not quantitative, and witnesses 
differed widely as to what constituted reasonable 
limits ; the Committee had to emphasize the 
almost complete absence of any scientific data. 

The appointment of Dr. H. M. Vernon and others 
was intended to supply this deficiency. He showed 
by output figures that the 12-hour day was a costly 
and useless procedure, that the long hours simply 
defeated their own end. “The country cannot 
afford the extravagance of paying for work done 
during incapacity from fatigue just because so 
many hours have been spent upon it/* reported 
the Committee. 

Apart from hours, environmental conditions 
were realized as important, and ventilation 
emerged out of the hands of the engineers and 
passed to those of the physiologist, and undo? the 
©gis of Sir Leonard Hill there entered the kata- 
thermometer. r 
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Lost time through sickness absence, lateness, 
broken periods, or just absence, soon became a 
formidable problem. The causes of lost time were 
classified into two main groups : (a) Causes mainly 
inherent; for example, the employment of people 
of inferior physique, inadequate housing and 
transport facilities, wintry weather, darkened 
streets and inequalities of food supply, the 
domestic duties of married women, the war- 
preoccupation and exigencies of all workers, sick¬ 
ness and disease oaused by conditions outside tho 
factory. (6) Causes mainly controllable; for 
example, fatigue, sickness and accidents of factory 
origin, insufficient wage incentive, faulty internal 
organization, indifference, slackness, laziness, dis¬ 
content, prolonged hours, overtime, insufficient 
rest periods or holidays, and excessive consumption 
of alcoholic beverages. 

The Committee came to the conclusion that 
the absence through sickness was considerably 
underestimated, and pointed out that if there is 
an undue proportion of sickness in any group of 
workers there is also likely to be lessened vigour 
and activity among those who are not away sick. 
It noted the absence of adequate records, partly 
due to difficulty in regard to medical certificates and 
partly because minor illnesses were not reported 

The seotion on incentives starts off, not with 
wages or bonuses, but with the statement that 
“the first incentive is the health and physical 
fitness of the worker 5 ', and although the Com¬ 
mittee confined itself to the factory conditions 
contributing to that, yet the field covered is very 
wide. Only after this does the Commit tee discuss 
wages, which must be “well adjusted, equitable 
and clearly understood”. 

The Committee notes that “what is needed is 
not a cast-iron system of employment but a 
sympathetic or correct understanding of the 
physical and mental capacities of each worker 
and their most satisfactory and economical 
application”. 

The present War has introduced many of the 
conditions of the War of 1914-18, but already 
after four months there are signs of* an interest 
not aroused until after thirteen months before ; 
happily we are better equipped now than in 1914, 

Dr. Vernon took up the discussion, pointing out 
that excessive hours constitute a major problem 
when increased output is urgent. Many employers 
cannot grasp the fact that, after a certain number 
of hours of work, the worker is so fatigued that 
production falls. Some investigations undertaken 
during the War of 1914-18 showed that the actual 
gross output—not merely the average hourly 
output—4s less on a 12-hour day than on a 10- 
hour. It is true that in the early stages of a war, 
patriotism plays a definite part in keeping up the 


output, and in the last War employers often 
defended the excessive hours on these grounds; 
but Nature cannot be defied indefinitely and many 
men and women were in a chronic state of fatigue. 
For many processes in munition work, Dr. Vernon 
found that output is a very satisfactory measure 
of the effects of hours of work, since the same 
materials are being used and the same articles 
made, the only important variable being the 
number of hours worked. Sunday labour, except 
for emergencies, proved wholly unsatisfactory, in 
gpite of the extra pay * it has been described as 
“8 days’ pay for 7 days' work with 6 days’ output". 

The problems involved in night-shift work are 
not easy to solve, for, quite apart from the organiza¬ 
tion within the factory, there are complications 
connected with the domestic arrangements of the 
workers and transport 

With regard to the material environment, Dr. 
Bedford pointed out that there is now available 
considerably more scientific knowledge than in 
1914. Numbers of researches have been made to 
find out the relationship of lighting, heating 
und ventilation conditions to efficiency, comfort, 
accidents, and health The last twenty-five years 
have shown a pronounced tendency to have more 
light, not only for fine work but also in general: 
a good light is felt to be more cheerful. Working 
all day in artificial light gives people a feeling of 
being cheated ; if, however, owing to the nature 
of the work, this is inevitable, much can be done 
by the use of extended light services and by 
arranging artificial windows and similar devices. 

Heating and ventilation cannot be kept separate. 
It used to be considered adequate if the air was 
pure and stimulating . now increased emphasis is 
laid on the need for an adequate degree of warmth 
as well. As with lighting, the standard of warmth 
has gone up , many factories used to be below 
50° F , whereas recently a research worker ex¬ 
perienced difficulty in finding one below 56°. For 
the full assessment of thermal conditions a single 
yardstick, however, is impossible; individual 
conditions have to be considered and weighed. 

The recent 'black-out' regulations have added 
to the difficulties of factories relying on open 
windows, so that there are many complaints of 
stuffiness and overheating. Forms of fight-traps, 
however can be devised, which allow of the entrance 
and exit of air while complying with the fighting 
regulations. 

Dr. Millais Culpin said that since 1914 con¬ 
siderable progress has been made both in the 
diagnosis and treatment of psycho-neurotic illness. 
The last War took ua unawares, with few doctors 
capable of treating such illness or even of recognis¬ 
ing its existence. Psychological casualties in the 
civilian population under direct war risk may be 
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fewer than we might expect, for the civilian is 
allowed to show manifest fear or to run away. 
That some kinds of psychoneurotic people should 
retire to the West Country—as many did during 
1914-18—is best for everybody. He regretted the 
use of a phrase now rather popular, namely, 
"fright neurosis’. Fear is of biological significance, 
and to be afraid, even greatly afraid, is, in some 
conditions, a natural reaction. Pathological fear 
is in a very different category, the reaction being 
usually quite inadequate to the situation. 

Nor is it right to class all psychoneurotics in 
one group; some of them can be diagnosed as 
likely to break down in peace or war, and some 
will not; others will withstand the most difficult 
conditions. Some who had managed to adjust 
themselves to the last War and to the years since 
have broken down now, suppressed memories of 
the last War being touched up To confuse such 
oases with "fright neurosis’ is disastrous. 

How civilians will behave in air raids is 
difficult to predict. It is possible that some with 
a high degree of claustrophobia will prefer to be 
bombed rather than have the feeling of being in 
an enclosed space ; within a shelter some may 
faint, and others may adjust to the circumstances 
although feeling considerable discomfort. With 
regard to the question of what can be done with 
eases of uncontrolled behaviour or of those who 
faint in an air-raid shelter, Dr. Culpin said that 
the fainting neurotic might be left to himself, 
while harsh treatment might be needed for others 
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Two schools exist in the medical profession with 
regard to the treatment of the neurotic who has 
broken down : one is the school which would 
diagnose and treat by psychological means, and 
the other he called the "kick in the pants* sohool. 
Fortunately for the world, the latter is found 
chiefly among the elderly, who are despised by the 
younger and more adequately trained doctors. 

Mr. Alec Rodger, discussing the selection and 
grading of personnel, said that a great stimulus to 
this was provided by the Americans in the War of 
1914-18. In order to sort out people fit for different 
kinds of training, nearly two million men were 
given intelligence tests. The experiment proved 
so successful that other countries, including 
Germany and the U.S.S.R., have adopted similar 
intelligence testing procedures. Mechanical apti¬ 
tude tests have also been widely employed Both 
intelligence and mechanical aptitude tests and 
other psychological techniques are used to a 
limited extent in our own fighting Services. 

The value of tests in the grading of personnel 
needs special emphasis. Many are accustomed tp 
think of them only as instruments in the selection 
of men and overlook the fact that they can be 
used effectively in the grading process, the aim of 
which is to arrange that individuals of similar 
abilities are instructed together. Mr. Rodger 
added that, since intelligence tests had been used 
by many school and other authorities over a 
period of years, much data of value to the Services 
could probably be made available immediately. 
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CENTRAL REGISTER OF SPECIALISTS 

(Section toe Scientific Reseaxch) 


I N the issue of Nature of April 8, 1939, 
p, 675, there was an account of the establish¬ 
ment by the Royal Society and the Ministry of 
Labour jointly of the Central Register of Specialists 
(Section for Scientific Research), with the main aim 
of providing a list of scientific workers whose pro¬ 
fessional services might be useful in time of war. 
It will be remembered that each scientific worker 
was asked to fill in a card giving an account of his 
qualifications and some details of his career. From 
the point of view of the Royal Society the register 
also had a secondary purpose, for, if there were 
not to be a war, then it was felt that this was a 
good opportunity to obtain a census of the scien¬ 
tific knowledge of the oountiy which would be of 
general value. With the outbreak of war the main 
purpose of the register was called into play, even 
before its compilation was complete, and it will 


be of interest to give a short account of some of 
its consequent workings. This article only deals 
with the register of men of science, and does not 
touch on the similar work of the Ministry of 
Labour in other branches of learning or technology. 

In the spring of 1939, cards were sent out to 
men and women whose names had been furnished 
by certain learned societies. Up to the end of 
July a little short of eight thousand had been sent 
out and some five thousand replies received. Since 
July, several hundred more have been sent out to 
people who had been missed in the earlier lists, 
and the total number of cards returned is now 
more than six thousand. This list is largely com¬ 
posed of names from universities, from industries 
and from the research associations. Men already 
in the Government service have also been per¬ 
mitted to send in their mods, m thifc they afre 
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included in the census; though of course their 
services are already at the disposal of the Govern- 
merit, so that for them the more immediate 
function of the register does not arise. The com¬ 
mittee of men of science which is helping to work 
* the register is subdivided into panels composed of 
experts in each subject, and during the summer 
the panels met to sort out and classify their cards. 
There are, of course, great differences in the char¬ 
acters of the various subjects, and there was great 
uncertainty in the natures of the expected demands, 
and so no uniformity was attempted in the practice 
of the different panels. For example, the engineers 
and physicists subdivided their list into quite small 
groups, whereas in mathematics it was inappro¬ 
priate to do this because, apart from the leading 
experts in each branch whose names would be well 
known, general mathematical skill is easily trans¬ 
ferable from one subject to another. 

On the outbreak of the War, the register imme¬ 
diately began to function. A certain number of 
leading men of science had already been ear¬ 
marked for service directly, so that it was for 
junior posts that the register was specially useful. 
Recourse to the register is now the normal pro¬ 
cedure for filling all scientific posts in the Govern¬ 
ment service when these are of the standard of the 
register. The way the register operates is usually 
somewhat as follows. The Government department 
requiring staff presents a written demand to the 
register for the staff that is needed in order to 
fill a certain number of posts, stating the nature 
of work, the qualifications required and the salary 
offered. A preliminary selection from the cards in 
the register is made by the staff of the Ministry of 
Labour with the advice and assistance of the expert 
panels, and often of technical representatives of 
the departments. The selection is then submitted 
to the appropriate panel so that the selections can 
be considered, and if necessary discussed with a 
technical representative of the ordering depart¬ 
ment. In this way the quality of the man needed 
can be more accurately assessed. When a final 
selection has been made, the men selected are 
circularised and are asked whether they are willing 
to be considered for the post offered provided that 
their employers are willing to release them. Thus 
the department concerned receives from the 
register what is practically a short list of suitable 
candidates who are known to be willing to take 
the post offered. The department then itself 
Arranges for interviews and makes the appoint¬ 
ments, and the Ministry of Labour takes no further 
part in the proceedings, except to record appoint¬ 
ments; 

It may be appropriate here to refer to a matter 
which received some attention though it is 
not w^h the register. In many 


laboratories a number of men are doing cooperative 
research, and it was felt that the operation of the 
register, which deals with individuals, might 
senoualy endanger such work by taking away some 
members, possibly even though they might be only 
minor members, of such teams. The question of 
safeguarding scientific teams was entrusted to the 
Department of Scientific and Industrial Research. 
The matter proved by no means easy, because a 
team is a very indefinite thing. For example, in 
one university a laboratory might with equal 
justice be regarded as either one or several teams, 
while in another, with quite as good a scientific 
record, the work of the members would be so 
independent that it would hamper their usefulness 
to call them a team at all. In the end it was 
settled that (with one or two special exceptions) 
there were to be no teams in universities, since if 
the operation of the register was in danger of 
spoiling important team work it would be easy for 
the university or the head of a department to 
make (as ‘employer’) representations to that 
effect On the other hand, there was danger that 
tho production of industry might be seriously 
hampered by draining away the members of its 
research teams, and so the research laboratories of 
a number of firms have been registered as teams. 
Their members cannot be called on through tho 
machinery of the register without consultation 
with the Department of Scientific and Industrial 
Research. 

The register has now been working for more 
than four months and it is possible to review some 
of its results. It appears that it has well justified 
the effort put into its preparation. For the most 
important appointments it was of course scarcely 
necessary, as the likely candidates for such appoint¬ 
ments would be familiar to any adviser, but for 
other appointments it has been most useful, so 
that wherever a need has arisen in the Services, 
names could be put forward to meet it. In some 
of the subjects the demand has exceeded the BUpply, 
but there are a good many where the opposite is 
the case. As might be expected, the biological 
subjects are not in great demand for matters con¬ 
nected with the Services, and few new outlets for 
them arc apparent in agriculture or industry; it 
looks unlikely that, for example, there will ever 
be calls for more than a limited number of zoo¬ 
logists or botanists os such. On the other hand, 
certain categories have become practically ex¬ 
hausted of scientific men. Hie question of training 
people for rare categories is bring examined/and 
persons with ‘secondary’ qualifications in them are 
used when possible* 

Consideration has been given to the point that 
it is now possible to say that * good many of those 
on the register who are reserved under theScheduie 
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of Reserved Occupations will probably never be 
called on to use their professional knowledge for 
war purposes in a civil capacity, and the possibility 
has been examined of notifying them that they are 
released from their reservation It was felt that 
it would be very invidious to take the initiative 
in this, but machinery has boon set going to 
arrange for the possibility of release It will be 
open to any scientific man reserved under the 
Schedule to apply for release, and his case will be 
considered by the appropriate panel, In arriving 
at its decision, the panel will give consideration to 


any representation by the applicant's employer 
(university, firm, etc,), and to the possibility that 
the applicant's professional services might be 
needed later, even though the demand is not yet 
apparent In view of the differences of demand in 
the various scientific subjects, each panel is adopt¬ 
ing its own policy, but broadly speaking the general 
policy will be that release will be granted to any¬ 
one who is unemployed or likely to become so, 
while for others the grant will only be made after 
much more careful consideration of each applica¬ 
tion, 


OBITUARIES 


Sir Francis Goodenough, C.B.E. 

IR FRANCIS GOODENOUGH died on January 
] I, after a long period of ill-health, at the age of 
sixty-seven. It is possible to surmise that had he 
come under the influence of a science master at 
an impressionable age, as has happened to many 
of us, he would have made a career in some branch 
of science which would have gamed a groat leader. 
As it was lie performed what is perhaps the more 
difficult feat, namely, the introduction of some 
measure of planning and science into commerce. 

He lived to see the subject of management adorned 
by the adjective ‘scientific* and to participate in 
international congresses under the double heading. 
He was one of the first ami greatest salesmen m the 
gas industry, where he emphasized the importance 
of supplying a service as well as a commodity 
Equally valuable were his services m the cause of 
education applied to gas engineers and gas salesmen. 
Here he insisted that the scheme, elaborated in con¬ 
junction with the City and Guilds of London Institute, 
should be one of education as distinct from examina¬ 
tion only It is known that the early difficulties in 
connexion with this were almost overwhelming, and 
that hut for his patience it would have been difficult 
to overcome them 

Sir Francis was a pioneer of co-operative advertising 
and a leader of many other co-operative movements 
both within and without the gas industry, A mim 
of rare vision and large ideas, fyumlties usually in¬ 
volving impatience, he was characterized by an easy 
and genial manner and the quality of complete 
sincerity. In addition to his successful career with 
the Gas Light and Coke Company, which he saw rise 
from something very much smaller to its present 
outstanding position, he was always visualizing 
developments ahead of the time. 

Sir Francis was one of those who will probably 
appear greater in retrospect than he does at the time 
of his activities, when personalities and policies hold 
tlis stage. Science and commerce lie perhaps on 
opposite sides of the river of daily endeavour, but 
many bridges are being built across the nver, over 


which traffic struggles m either direction. One such 
bridge builder was Goodenough ; the edifice he lias 
erected, built on sound foundations, will stand the 
stresses of stream and wind and the mereasmg load of 
progress for many years to come E. F. Armstrong . 


Miss E. K. Pearce 

Miss Ethel Katherine Pearce, whose death 
occurred on January 8, at Morden, Dorset, at the 
age of eighty-three, was ati entomologist who devoted 
her energy and enthusiasm almost entirely to Diptera. 
A daughter of a vicar of Morden, she had around 
her one of the finest, entomological hunting grounds 
even in a county as favoured as Dorset. The first, 
series of her work, "typical Flies", a photographic 
atlas m which the author sought to popularize and 
extend the study of an order of insects much neglected 
in those days, was published in 1915. A preface 
giving practical guidance for collecting and preserva¬ 
tion is followed by a sketch of Brauer’s classification 
of the Diptera, and his sixty families are named, the 
Aphaniptera (fleas) being included. The forty-five 
pages of reproductions from photographs, considering 
the groat difficulty of such work, are admirable, the 
flies figured being all recognizable and characteristic. 
In some cases preliminary stages are shown. The 
photograplis of typical Dorset localities are a very 
pleasing and helpful feature. They not only give 
information as to the habitat of the fly, but also 
tempt the Nature lover to explore such delightful 
environment. 

The flies taken as types of the various families 
were chosen with the help of the late Prof. Theobald, 
F. C. Adams, and other capable authorities, with 
great care. A second series appeared with 125 photo¬ 
graphs in 1921, and a third series with 162 photo¬ 
graphs in 1928. In all, fifty-five out of the sixty 
families of flies enumerated by Brauer are represented 
in the three series by a type fly. The brief biological 
notes given under the figures add much to the interest 
of the book. The author wee helped, too, in her 
work by her brother, Mr. N. D. R. Peacee. 
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f Amiable and benevolent, and ever keen on doing 
useful work, Mies Pearce’s death leaves the ranks of 
entomology the poorer. Her contribution cannot fail 
to aid beginners in classifying and identifying the 
Hies they find. Non-specialists, also, who wish to 
place any fly they see in its systematic position, will 
likewise find Miss Pearce's guide a boon. 

F H. Hainkh. 


We regret to announce the following deaths : 

Prof, Aristide Buai, director of the Institute of 
Medical Radiology, Rome, aged Bixty-five years 
Mr. W. M. Gardner, principal of Bradford Teolinioal 
College during 1905-21, on December 22, aged 
seventy-eight years. 


Mr. W. H. Lovegrove, formerly conservator of 
forests, Kashmir, on January 25, aged seventy-two 
years. 

Prof. Ugo Mondello, the well-known seismologist, 
formerly director of the Arden za Observatory, Italy, 
on December 3, aged sixty-one years. 

Prof. S. Lees, Chance professor of mechanical 
engineering m the University of Birmingham, aged 
fifty-four years. 

Mr. B. D. Pomtt, director of research of the 
Research Association of Rubber Manufacturers, on 
January 28, aged fifty-six years, 

Mr F. T Shutt, C.B.E., formerly Chief Dominion 
Chemist and assistant director of the Central Experi¬ 
mental Farm, aged eighty years. 

Prof. 0. A Strong, formerly professor of psychology 
in Columbia University, aged seventy-six years. 


NEWS AND VIEWS 


Scientific Collaboration between Britain and France 

A delegation from the Centre National do la 
Recherche Scientifique, led by its director. Prof. H. 
Longchambon, has been visiting Great Britain during 
the past week The other members of the delegation 
were : Prof. M Fr^chet, professor of mathematics 
at the Sorbonne; Prof. G. Dannois, professor of 
mathematics at the Sorbonne ; Prof. F. Joliot, pro¬ 
fessor of physics at the Sorbonne ; Prof. P. Auger, 
professor of physical chemistry at the Sorbonne ; 
Prof. C. Sadron, professor of building legislation at the 
Ecole National© Sup^neure des Beaux-Arts, Stras¬ 
bourg ; Prof. G. Dupont, professor of theoretical 
chemistry at the Sorbonne ; Prof. Demvelle, pro¬ 
fessor of chemistry at the Ecole Sup^neure de Chimie 
at Mulhouse ; Prof. A. Mayer, professor of medirine 
at the College de France ; Prof. L. Blaringhem, pro¬ 
fessor of botany at the Sorbonne ; Prof. P. Chouard, 
professor of agriculture at the Conservatoire National 
des Arts et Metiers ; Prof. P. Langevin, professor 
of experimental physics at the College de France ; 
Dr. P. Montel, professor of mathematics at the Sor¬ 
bonne. This, it may be presumed, is one of the 
measures referred to by Lord Chatfleld when he spoke 
recently in the House of Lords on the exchange of 
information and extension of the liaison between the 
scientific organizations of Great Britain and Franc© 
(see Nature, Jan. 27, p. 142). 

The programme arranged for the visitors included 
a reception at the Royal Society on January 29, 
when the guests were received by Sir Albert Seward 
and Prof. F. G. Doiuian on behalf of the Royal 
Society. I>r. E. V. Appleton then addressed the 
meeting, and described the organisation of the 
scientific effort for defence in Great Britain. The 
French delegation was introduced by Dr. Montel, 
after which prof. Longchambon described the steps 
taken in Frame to mobilize scientific research for 
, the country’s war effort. Prof, Langevin also spoke. 
*>n January 30, the French delegation visited the 


National Physical Laboratory at Teddtngton, and 
on th© following day travelled to Cambridge, where 
they Haw the Cavendish Laboratory (Prof. W. L. 
Bragg) and the Colloid Science Laboratory (Prof 
E. K. Rideal) A meeting of the Royal Society was 
arranged for February 1, at which Sir Arthur Edding¬ 
ton was reading a paper on “The Masses of the 
Proton, Neutron, and Mesotron ”, and L. J&nossy and 
B. Rossi a paper on “Photon Component of Cosmie 
Radiation", Prof E. J. Williams was giving an 
aocount of his experiments on the transformation of 
mesotrons into electrons (see Nature, Jan. 20, p. 102), 
and Prof. P Auger and Prof. P. M. S. Blackett were 
taking part m the discussion. On the same evening 
the French delegation were being entertained to 
dinner by British men of science 

Scientific Research for the Services 
The Advisory Council of Scientific Research and 
Technical Development (see Nature, December 30, 
1939, p, 1085) held its first meeting at the Ministry 
of Supply on January 25. Colonel J, J. Llewellin, in 
the absence of the Minister of Supply through illness, 
pointed out the Ministry has numerous establish¬ 
ments for re«earch and development, etc., which, in 
some directions, work for all three Services : these 
establishments are supplemented by work in progress 
at various other research laboratories throughout the 
country. Lord Cadman, chairman of the Counoil, 
said that the research programme is most extensive, 
comprising more than a thousand items. The subjects 
being dealt with vary within very wide limits ; it is 
therefore necessary to have an extensive and com¬ 
prehensive scientific representation on the Council, 
which will function through a number of committees, 
on which other men of science will be invited to 
serve- So far, the committees formed deal with 
metallurgy* general physics, ballistics, structural 
engineering, communications, etc. The Directorate 
of Scientific Research of the Ministry of Supply 
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already has a permanent staff of about nine hundred, 
but it is satisfactory to know that the Council also 
proposes to enlist the aid of independent outside men 
of science if, and when, required. 

Institution of Electrical Engineers: Faraday Medal 

Da. Alexandre Ruskicll has been awarded the 
eighteenth Faraday Medal by the Council of the 
Institution of Electrical Engineers The medal is 
awarded for notable achievement m, or help to, elec¬ 
trical science or industry, and Dr. Russell is qualified 
m both respects. His works on alternating currents 
and the theory of cables have long been classical ; 
not less well known are his researches on the sphere 
gap, and many other mathematical researches and 
papers communicated to the learned societies He 
recently published the “Life of Lord Kelvin”, whom 
he knew in the early days. Dr. Russell has been 
connected with Faraday House from its inception 
in 1889, and became principal in 1909 During fifty 
years he has helped in, or been responsible for, the 
training of thousands of electrical engineers, now to 
bo found all over the world The outstanding feature 
of this education has been the encouragement of men 
to bear their own responsibilities ; many of hie 
students, both m the early days and recently, have 
achieved important work even during their student 
days. He has been for many years a valued con¬ 
tributor to Natube, 

Dr. Russell is a past president of the Institution 
of Electrical Engineers, of the Physical Society of 
London, and of the Junior Institution of Engineers, 
He was elected fellow of the Royal Society in 1924 
and made an honorary member of the Institution 
of Electrical Engineers ni 1937. Later in the same 
year he retired from the more active work at Faraday 
House and became advisory principal. He thus holds 
available for the College his life's experience, and 
maintains contact with the hundreds of old students 
who can call in to see him, and with the thousands 
who can only write. We like to think that it is this 
aspect of his life’s work, and the army of valuable 
men that has resulted from it, that the Council 
of the Institution of Electrical Engineers had in 
mind, not less than Ins mathematical researches, 
when the award of this year’s Faraday Medal was 
made. 

Captain C. W. Hume 

Captain C. W. Hume resigned from the editorship 
of the Proceedings of the Physical Society on January 1, 
after having been responsible for that journal for a 
period of twenty years. A member of the reserve of 
Army officers, he rejoined his unit some time pre¬ 
viously, and continued his editorial work until impend* 
ing changes made it no longer possible. During his 
tenure of the office, he had seldom missed a Council 
meeting, and was usually present at science meetings, 
to obtain a record of the discussion on papers at first 
hand. He took great pains with the preparation of 
the Proceeding to ensure that papers should be free 
from ambiguity and obscurity, and printed in uniform 
style. His other interests were many. He founded 
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the University of London Animal Welfare Society 
and the Universities Federation for Animal Welfare, 
and had also taken an active part at one time in the 
Association of Scientific Workers and the Parlia¬ 
mentary Science Committee, as it then woe. 

African Studies and the War 
Notwithstanding the War, native administration 
m Africa must be carried on ; and the problems 
incidental thereto are likely to become more, rather 
than less, insistent in the world turmoil which now 
prevails. For the moment, indeed, paradoxical os it 
may seem, circumstances probably are more favour¬ 
able to African studies directed to possibilities of 
future development than if the end of hostilities were 
within measurable distance. Such, at least, would 
appear to be the judgment of H.M. Secretary of 
State for the Colonies, at whose request Lord Hailey 
will shortly pay a visit to a number of the British 
dependencies in West, East, and Central Africa to 
undertake an informal study of certain aspects of 
native administration. This investigation will carry 
further the work on such questions which Lord 
Hailey has already done during his earlier visits, 
when collecting material for lus “African Survey”. 
His inquiries on this occasion, which are expected to 
take about six months, will be directed in the main 
to the comparative study of forms of native ad¬ 
ministration, With special reference to their technical 
working and their future development. It will be of 
more than passing interest to see how in the judgment 
of so experienced an observer as Lord Hailey the 
diversity of conditions which will be brought under 
notice justify, or the reverse, the standardization of 
administrative methods in the interests of native 
advancement, and how far a more intensive study of 
native institutions in relation to administration than 
they have yet received, is demanded. 

At the close of his tour, Lord Hailey wUl spend a 
short time in Southern Rhodesia, where facilities will * 
be afforded for an unofficial study for comparative 
purposes of the principles and methods of native 
administration followed there. This study, it is 
anticipated, will be of great value when further 
consideration is given to the difficult question* of 
native policy in the Rhodesia* and Nyasaland, to 
which attention is directed in the Report of the 
Rhodes ia-Nyasaland Royal Commission (see Nature, 
143,829; 1939). 

International Co-operation and African Studies 
International oo-operation, which in recent year* 
has contributed so markedly to progress in African 
studies, is now necessarily much curtailed. Never¬ 
theless, the International Institute of African 
Languages and Cultures, although its existence as 
an international institution seemed to be threatened* 
ha* decided that, so for a* possible, its work must 
continue. In a communication over the signature of 
Lord Lugard, chairman of the Executive <touneih 
which has been circulated to the member# Of the 
Institute, the raasofcs foe the decision **b ghflfou. 
Science, it ia pointed outvie neutrah ond forOw, 
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people* of Africa* m war as much as in peace, need 
all that science can do to promote their welfare and 
advancement, “It seems to us important/' says 
Lord Lugard, 4 'that public interest in the welfare of 
the African peoples should not be 'blacked out' by a 
too exclusive concentration on events m Europe", 
adding "we are convinced that the Governments 
which have accepted responsibilities in Africa will 
not wish the war to put a stop to the various efforts 
at the social progress of its peoples, which they have 
initiated in years of peace." That this view is justified 
is borne out by the mission undertaken by Lord 
Hailey at the request of the Colonial Office, to which 
reference is made above. Further, if the War of 
1014*18 may be regarded as a precedent, the problems 
of native Africa, when peace comes, will not be such 
as can be solved by improvisation, but only on a 
basis of the results of carefully digested scientific 
study over a considerable period. 

African Native Institutions and Christianity 

A striking instance of the adaptation of African 
institutions and ways of thought to the promotion 
of Christianity after intensive study is contributed to 
the current issue of Africa (13, 1, January 1040) by 
Prof. N. de Cleene. Incidentally, it illustrates the 
flexibility, to which reference is often made, of Catholic 
Missions in dealing with native races. In response 
to a suggestion made by Prof, de Cleene that native 
art might be of service m the Christianization of 
Africa, the R. P. A. Walsohap, a missionary in the 
Belgian Congo, made a scientific study of native 
music and the dance. Being struck by the pre¬ 
dominating part played in native appreciation by the 
element of rhythm, not only did he introduce it into 
his ehurch services, composing a mass and other 
music in native style, to be sung to the accompani¬ 
ment of native instruments, but lie also arranged a 
series of religious dances, m the native convention, 
for performance at the religious festivals of the 
Church. The result was a remarkable accession of 
interest and understanding. 

The second example makes use of the graphic arts. 
The R. P. Vandenhoudt, from the time of his arrival 
on the Lower Congo some years ago, had made a 
study of the principles, methods and concepts of 
native graphic art. He was much struck with native 
ability in m a kin g crude but graphic representations 
of scenes and events in everyday life. He thereupon 
conceived the idea of representing scenes from the 
Holy Scriptures according to native concepts and in 
native technique. Among a number of scenes to 
which the method was applied, the most successful, 
And one whioh was immediately understood, was the 
sacrifice of Isaac by Abraham, in which the intended 
victim was represented according to a native custom, 
in which tine head of a naan condemned to be be¬ 
headed was fastened to the bent bough of a tree and 
shot into the air when the fatal blow was struck. 

The Bri t is h Museum (Natural History) 

The important entomological collections, manu- 
< 4to., bequeathed by the late William Miller 

’Christy Mb. received at the Museum. The 

\ ' / 1'- 


total number of specimens is 31,312. The collection 
oonsists entirely of British Lepidoptera, and includes 
a large number of specimens whioh. will be of great 
value as additions to the existing British collection. 
Mrs. Brownlow, who inherited them, has presented 
to the Museum a large number of important entomo¬ 
logical books from the library of the late Mr. Christy. 
Further specimens of vanadimte (lead vanadate), 
including a doubly terminated crystal from Abenab, 
South West Africa, have been presented to the 
Department of Mineralogy by Mr. J. N. Justice, and 
the Department lias also acquired two fine specimens 
of the rare potassium barium zeolite harmotone 
collected during the summer of 1939 at Ben Resipol, 
Argyll. 

The Trustees of the British Museum decided at 
their meeting on January 28 that certain of the 
galleries in the Natural History Museum should be 
opened to the public? on Saturday and Sunday after¬ 
noons, beginning on February 3. Much material has 
been evacuated for greater safety, and many exhibits 
have been protected in their places in the galleries. 
There remains, however, a very large proportion of 
the exliibits in certain galleries, and the Trustees are 
anxious that the public should have access to them 
so far as possible. In addition, it is hoped to organize 
a number of speoial exliibits of topical interest, about 
which a further announcement will be made at a 
later date. The hours of opening will for the present 
be from 1 p.m. to 4 p.m. (on Saturdays and Sundays 
only), but the closing hour will be extended as soon 
as the lengthening of the days and the introduction 
of summer time make this practicable. Children 
below the age of twelve will not be admitted unless 
they are in the diarge of an adult, and visitors are 
requested to carry gas masks. 

The Newcomen Society 

At a meeting of the Newcomen Society held at 
the Institute of Marine Engineers on January 17, 
Eng.-Capt. E, C. Smith read the second part of his 
paper on "The First Twenty Years of Screw Pro¬ 
pulsion 1838-1858". Having in Part 1 dealt with 
the work of John Ericsson in the United States, 
Capt. Smith gave a review of the early progress of 
screw propulsion in both the Royal Navy and the 
British Mercantile Marine. The first screw vessel in 
the Royal Navy was the curious little Bee of 33 tons 
and 10 horse-power built in 1842 and fitted with a 
side-lever engine driving both paddle-wheels and a 
screw. Tlxe Bee for many years was attached to the 
Royal Naval College, Portsmouth, for the instruction 
of officers m steam. The first screw man-of-war in 
the Navy was the sloop Battler, the trials with which 
in 1844-45 led to the screw being adopted for prac¬ 
tically all naval vessels. By 1850 there ware about 
forty screw ships in the Fleet, by 1808 and about 350. 
Generally speaking, in the larger wooden ships the 
screw was regarded as an auxiliary and was fitted 
so that it could be lifted out of the water. 

The first mercantile screw vessel to make a sea voy¬ 
age was the NweUy &t 1841. The famous iron screw 
flhip Gmti&ritotm was laid down in 1880 ahd completed 
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in 1845. She was the first screw ship to cross the Atlan¬ 
tic, but a regular service to America by iron screw ships 
was not started until 1850, when the City of Glasgow, 
the first ship of the old Inman line, made her appear¬ 
ance. The year 1850 also saw the mails sent from 
Plymouth to the Cape for the first time by steam. 
Quite small iron vessels were used, and some of them 
were fitted with Joseph Maudslay's feathering screw. 
By January 1, 1857, the Board of Trade register in¬ 
cluded about five hundred screw-driven vessels, nearly 
all of them being constructed of iron. A second paper 
read at the meeting was by Mr. A. 8 Davies, and 
consisted of some extracts from the ledgers of the 
Coalbrookdale Company relating to castings for 
Newcomen engines between 1717 and 1769. 

X-Rays in Industry 

Mkthodb of utilizing X-rays m industry were 
discussed m a lengthy paper by Mr. H, P. Rooksby, 
of the Research Laboratories of the General Electric 
Co., Ltd., in a paper read before the Royal Society 
of Arts on January 17. The methods of utilizing 
X-rays fall into two groups which depend («) upon 
their power of penetration through various materials, 
and (6) upon their reflection by the regular arrange¬ 
ment of atoms in crystalline substances. The varying 
resistance of materials to penetration by X-rays 
enables a kind of density picture of a complex object 
to be obtained by irradiating the object with X-rays 
and examining the emergent beam by means of a 
photographic plate or fluorescent screen. This use 
is widely known. 

Another use for X-rays concerns the continuous 
senes of solid solutions formed by luminescent 
xinc/cadmium sulphides. Members of this series are 
used extensively m the manufacture of the screens 
of the cathode ray tubes, and for colour modification 
of eertain mercury vapour discharge lamps. New 
fluorescent colours are often obtained by blending 
two zinc/cadmium sulphides of different compositions 
A chemical analysis alone will not reveal wlion this 
has been done The X-ray method enables the com¬ 
position of both phases to be determined, as each 
phase will show up separately on the X-ray pattern. 
In some manufacturing processes, it is necessary to 
determine what effective heat treatment has been 
given to a sample of coke or ‘amorphous’ oarbon, 
It is found that the ultimate particle size of amorphous 
carbon depends more upon the actual temperature 
of heat treatment than upon any other factor, so 
that the temperature to which a given sample has 
been treated can be ascertained with reasonable 
accuracy by comparison of its X-ray pattern with 
those of the st andard period of cokes In conclusion, 
the author emphasizes the fact that few recognize 
how wide is the scope of X-ray analysis. Certain 
physical properties such as the coefficient of expansion, 
which can be easily measured in the classical 
way, have also been measured by X-ray methods, 
and satisfactory agreement has been found* 
These new methods should not be regarded as 
merely repetitive, for new aspects of the physical 
property may be revealed by the new method of 
approach. 
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The Friendship of Boyle and Wren 

In a recent paper (Butt. Hut. Med. r 7, 970 ; 1959) 
Ruth Musser and John C. Krantss, jun., relate that 
Robert Boyle and Christopher Wren first became 
acquainted in London in 1648 when Boyle was aged 
twenty-one and Wren sixteen, [n 1664, when both 
were at Oxford, Wren, who had been made Savilian 
professor of astronomy four years previously, con¬ 
ceived the idea of conveying medicines or poisons 
directly into contact with the blood of animals by 
inserting pipes directly into their blood vessels, The 
experiment was oarried out on a dog in collaboration v 
with Boyle at an Oxford meeting of the Royal Society 
at Wadham College, of which Wren was a member. 
The first experiment was made with a warm infusion 
of opium which was injected into one of the superficial 
veins of the dog’s hind leg and produced profound 
stupor in the animal. Afterwards, experiments were 
made with an infusion of brown antimony oxide, 
which caused vomiting and was nearly fatal. Diuretics 
were injected at the suggestion ol a famous physician 
who may have been Willis, and lastly transfusion of 
blood from one animal to another was carried out 
with considerable success. The experiments were 
brought to an end by the outbreak of plague in the 
summer of 1605, when Wren went to Paris, but the 
friendship of these two great men continued, owing 
to their activities connected with the Royal Society, 
until Boyle’s death in 1691. 

Meteorology in India 

Thk report on the administration of the Meteoro¬ 
logical Department of the Government of India in 
1938-39 covers ft period during which an important 
stage in the re-organization of the department was 
completed. The scheme was planned to involve no 
increase m the budget grant and yet to give the 
following additional facilities* (1) an afternoon 
weather chart for the headquarters office at Poona; 
(2) the re-establishment of the forecasting centre at 
Delhi ; (3) the establishment of a wireless station at 
Poona ; (4) re-organization of the superior staff; 
(5) the transfer of the upper air office from Agra to 
Delhi ; (6) an increase of staff in the R.A.F. Meteoro¬ 
logical Offices and the setting up of additional 
observatories in North-West India. 

The aerological observatory at Agra dates from 
1914. It was originally just a research station, and 
the position was chosen solely with the view Of 
getting the maximum possible information about the 
upper atmosphere with the aid of sounding balloons. 
The growth of aviation has involved the observa¬ 
tory in an ever-increasing number of administrative 
and purely utilitarian activities, and for these Agra 
is a backwater. It is accordingly being transferred 
to a new 20-acre site that has been chosen at Delhi, 
where it can come into closer contact with aviation 
interests and where it will have access to the upper 
wind charts prepared m the normal routine of doily 
forecasting. 

The Imperial Council of Agricultural Research 
continued to finance the Agricultural Meteorology, 
Section, although proposals were under consider*- 



NATURE 


No. 3<J66, Feb. 3, 1940 

tion for making the section a permanent part of the 
department. New developments in this section 
included the construction of a 35 ft. tower at the 
Central Agricultural Meteorological Observatory, for 
the study of exchanges of heat and moisture between 
the surface layers of the soil and the atmosphere. 
The Calcutta office issued storm warnings during 
sixteen periods of disturbed weather over the Bay 
of Bengal. The outstanding cyclone of the year m 
that region was that of October 5-12, 1038, which 
on approaching land caused much damage and some 
loss of life m the Ganjam district when sea waves 
inundated the coastal areas and swept away houses 
and cattle. The Poona office had a greater number 
of disturbed periods to deal with over the Arabian 
Rea, and one cyclone redeveloped into a very severe 
storm early in October after having weakened during 
its passage across the Peninsula from the Bay of 
Bengal. 

The Bureau of Human Heredity 

TttK Bureau of Human Heredity is carrying on, 
though with reduced activity, during the War. 
Although some international connexions are cut off, 
a compensation is the possibility of obtaining a 
median sample of the population through the careful 
examination of entrants for the Services. This is 
not to be lost sight of, as collaboration with medical 
men in examining and collating genetioal conditions 
would be of great importance in furnishing figures of 
medical, anthropological and genetioal value. Al¬ 
though the Bureau has lost several workers, it has 
enlisted the support of Prof F. A. K. Crew as 
honorary medical secretary. Correspondence with 
men of science in other countries continues, but in 
diminished volume, which may give time for other 
projects, including (1) surveys of the genetic back¬ 
ground in tuberculosis, (2) the human analogue of 
the transmission of cancer in animals, (3) certain 
immunological problems. It is hoped also to compile 
a preliminary list of inherited disorders and defects 
based on recent research for the use of practitioners 
and teachers. The address of the Bureau is 135 
Gower Street, London, W.C.l. 

Cereals for Spring Sowing 

Tub National Institute of Agricultural Botany has 
just issued a war-time leaflet (Farmer’s Leaflet, 
No. 2, “Varieties of Cereals for Spring Rowing”). 
Its appearance is opportune, for it both presents an 
epitome of spring oats and barley in the light of their 
general utility, as well as their possible substitution 
on land which was primarily intended for wheat, but 
which may yet be unsown owing to unfavourable 
weather, There are also some varieties of wheat 
normally used for autumn sowing which can be sown 
up to the end of February with reasonable chances 
of success. Quality in home-grown wheat at- the 
moment is in abeyance ; but other things being 
equal, the same condition does not apply to oats, 
These axe mainly intended for consumption on the 
form, timd the value of oat grain for all forms of stock 
feeding** determined by the amount of husk the grain 
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contains. Thus, where the farmer is in & position to 
exercise a preference, it should be in favour of a 
variety with as thin a husk as possible. 

In recent years nothing has happened to impair 
the reputations of Spratt-Archer and Pluniage-Aroher 
barleys amongst farmers and maltsters, and in general 
the recommendation of these varieties cannot be 
improved upon There is, however, a case for the 
Danish varieties Kema and Maja on rich soils, since 
both these barleys are early in ripening and both 
jKtssess shorter and better standing straw than either 
of the two varieties mentioned above. On less rich 
soils, and where earliness in ripening is a requisite, 
the native varieties Standwell and Maltster may be 
utilized with advantage. Copies of the leaflet may be 
obtained from the Secretary, National Institute of 
Agricultural Botany, Huntingdon Road, Cambridge. 

Mr. A. H. Mackmurdo 

The communication entitled “The Social 
Organism”, printed on p. 187 of this issue, has 
additional interest m the age and associations of the 
author, Mr. Mackmurdo, who is eighty-nine years 
of age, is believed to be the only man living who 
can claim to have been a friend both of Charles 
Darwin and of Herbert Spencer. For many years he 
worked with Spencer, and seventy years ago, at the 
ago of nineteen years, he began his subscription to 
Nature at the suggestion of Charles Darwin. 

Announcements 

Oaftain Robert Kemp has won the Buckston 
Browne prize for 1939 with an essay on the value of 
jienodic medical examination in middle life. 

Dr. Etienne Burnet, director of the Pasteur 
Institute of Tunis, has been made a Commander of 
the legion of Honour. 

Dk. C G Darwin will deliver the thlrty-flrst 
Kelvin Lecture of the Institution of Electrical 
Engine©™ on April 25, at 6 p.m. The title of Dr. 
Darwin's lecture will be “Thermodynamics and the 
Coldest Temperatures”, 

Messrs. W. an p R. Chambers, Ltd., announce 
the early publication of “Chambers’s Technical 
Dictionary". This single volume work contains terms 
drawn from many branches of scientific and industrial 
activity, and is under the editorship of C. F. Tweney 
and Dr, L. E, C. Hughes. 

In memory of the late Prof. V. R, Williams, the 
Russian authority on soils, the Timiryazev Agricul¬ 
tural Academy m Moscow lias founded three 
prizes to be awarded for the best work on soil study 
and cultivation. The first prize is of 5,000 roubles, 
the second of 3,000 roubles and the third of 1,500 
roubles. The Commissariat of Agriculture is preparing 
for publication a complete collection of Prof. V. B, 
Williams* work. New editions of the most important 
of them will be published this year. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of t rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week's letters appear on p. 191. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THgIR COMMUNICATIONS. 


3 :4-Benzpyrene, Paramecium and the 
Production of Tumours 

The blastogenic hydrocarbons are photodynamic ; 
therefore, in order to observe their action on living 
cells, cultures must be kept in the dark, and examined 
in light not shorter than 410 pipu Under these con¬ 
ditions, using 3 : 4-benzpyrene and Paramecium, it 
has been shown that growth-rate is increased ; this 
effect thus reproduces in a test-tube the increased 
cell-growth observed when the hydrocarbon is applied 
to the tissues of vertebrates, for example, the hyper¬ 
plasia of the epidermal cells, when the skin of mice 
is painted 1 . 

Continuing this line of research, I have tried to 
reproduce the conditions under which tumours arise. 
This has necessitated the cultivation of Paramecium 
for a long time in a medium containing 3 : 4-benz¬ 
pyrene ; to keep the cultures going, they had to be 
sub-cultured two or three times a week. 

Two sets of experimental oulturea were maintained, 
containing one in a million benzpyrene, and one in 
five hundred thousand. In the latter, a few large 
organisms of abnormal shape were found on the sixty- 
second day. Similar abnormal organisms were also 
found in the one in a million cultures on the hundred 
and twenty-second day. This strain of Paramecium 
has been continuously under observation for more 
than two years and never have any abnormal forms 
been seen, either in control or experimental cultures. 



Outline drawings of specimens fixed in ‘Susa’ 

AND STAINED WITH OARMALUM. 

The ruled areas are macro-nuclei; Nos. 1, 4, 6, 8, 12 
are normal Pawnee**; No. 10 is about to divide, 
into two. 


2 




14 


Fig- 2. 

The appearance of living individuals in a strong 

SOLUTION OF GUM ACACIA. 

The dotted circles are contractile vacuolea ; the other 
circles food vacuoles ; the macro-nucleus in 3, 10 and 
13 is shown dotted with a full line margin ; Nos. 13 
and 14 are normal individuals ; No. 2 is a side view 
of No. 1; No. 9 show* No. 8 contracted ; Nos. 8, 11 
and 12 swim like Vortioella, the others swim in wide 
irregular spirals. 

The experimental cultures never underwent con¬ 
jugation. Furthermore, after the abnormal specimens 
were removed from the cultures, the cultures con¬ 
tinued to present only normal forms. Later, single 
abnormal forms again occurred in the one m five 
hundred thousand culture on the eighty-third day, 
and in the one in a million on the one hundred and 
sixty-fifth day. 

The abnormal specimens were picked out and placed 
in normal media as single-cell cultures : they grew 
into populations of abnormal Parameoia, some many 
times the normal size, some midgets, some 'Siamese 
twins’* some triplets, some no more than knobbly 
monsters, some presenting little departure from the 
normal and some apparently quite normal. 

Outline drawings of some of these fixed with 'Susa* 
and stained with carmahim are shown in Fig, l; 
examined in gum, their appearance in Life is well 
seen and illustrated in Fig- 2. 

These abnormal forms have been sub-cultured in 
normal medium for several months by picking out 
single individuals. When sub-cultured by using a 
platinum loop, normal forms, which are often the 
progeny of the abnormal, quickly outgrow the 
Abnormal, which thus become lost. 

Breeding out various abnormal forms shows how 
thfe comas about; certain at the abnormal typsa, 
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©specially twins and triplets (Fig. 2, Nos. 3, 10 and 
12), throw normal as well as abnormal individuals. 
Some of the abnormal forms, however (Fig. 2, Nos. 7, 
11, 16 and 16), breed true and have been kept in 
pure culture for many generations by sub-culturing 
with a platinum loop. Thus, long exposure of 
Paramecium to benzpyrene results in the production 
of a set of polymorphic cells. Here we have a striking 
resemblance to the assemblages of cells of which 
tumours are composed ; it is well known that the 
cells from a single tumour are widely polymorphic 
both in size and structure: for example, their content 
of chromosomes may be either normal, above the 
normal, or below ; cells with many times the normal 
number are common. 

The similarity between the formation of a tumour 
by benzpyrene and the changes observed in Para¬ 
mecium thus embraces the following facts : 

(1) They occur among cells long stimulated to a 
growth-rate above the normal, 

(2) They occur only after long exposure to the 
hydrocarbon. 

(3) Only a very few of the exposed cells present 
the change. 

(4) Onoe the change has occurred, it is reproduced 
by cell division for many generations after the hydro¬ 
carbon has been removed. 

(6) The population of cells which result show wide 
morphological variation. 

J. C. Mottbam. 

Mount Vernon Hospital, 

Northwood, 

Middlesex. 

Jan. 1. 

1 NAtVftS, 144, 154 (1990). 


Effect of the Suspending Medium on 
the Production of Growth Factors by 
Injured Cells 

In investigating the production of proliferation- 
promoting intercellular wound hormones by oells 
injured by various means 1 , a study has been made of 
the effects of the suspending media on the production 
of the factors by oells injured with lethal ultra¬ 
violet radiation 

Reasoning that if the proliferation promoters are 
physiological products of Jiving cells, the ratio of the 
production of the factors by irradiated and non- 
trradiated oells should be greatest when they are 
suspended in a favourable medium, containing 
nutrient material, a comparison was made of the 
production of the factors in distilled water, ieotonio 
sodium chloride, Reader’s medium*, 95 per cent 
ethyl alcohol, and Ringer's glucose phosphate solu¬ 
tion, Yeast was suspended in these media at a con¬ 
centration of 100 gm. per litre. All suspensions were 
irradiated simultaneously with lethal ultra-violet 
until there was practically complete killing in the 
salt solution. The suspensions were then filtered 
through Berkofeld N fitters, and the filtrates taken 
to dryness end made up to five times their original 
eonceh&imriott*. These solutions were assayed on 
yesefc According to techniques previously described 1 . 

The twufrs of typical assays we shown in the 
aeaduqptnfe^ the greatest production 

fcf tea % irradiated cells and the least by 



0 1 2 8 4 6 

Yc**t growth after 24 hr ; mgm per c o. 


non-irradiated cells occurred in the most favourable 
medium (Reader’s). Next followed Ringer’s glucose 
phosphate solution. In distilled water and salt solu¬ 
tion, in which the oells had no nutrient supply, the 
ratio of irradiation products to controls, as well as 
the potency of irradiation products, were less, as 
would be expected if the factors were elaborated by 
living cells and not simply extracted from killed 
oells. There was somewhat greater release of prolifera¬ 
tion-promoting factors by both non-irradiated and 
irradiated oells in distilled water as compared with 
salt solution, evidently due to the lowered osmotic 
pressure in the former favouring extraction. In alcohol, 
irradiation led to less, instead of greater, yields, the 
toxic effects of alcohol and irradiation together 
apparently killing the cells too quickly to permit as 
great elaboration of the factors as in alcohol alone. 
Were the factors dead-cell disintegration products, 
one would not expect any decreased yield in alcohol 
as a result of irradiation unless irradiation destroyed 
the active factor. That this could not have accounted 
for the lesser yields obtained was determined by 
separate experiments on the irradiation of active 
filtrates, the degree of inactivation being negligible 
under the conditions of the experiments. 

The results indicate that disintegration of dead 
cells cannot aooount completely for the proliferation- 
promoting products obtained from injured oells, and 
support the hypothesis that injured oells release suoh 
factors into their suspending media as a physiological 
response to injury. 

John R. Loopboubow, 

Research Laboratories of 
Institutum Divi Thoroae, 

Cincinnati, Ohio. 

Sisthb Obcilia Mabik Dwybb, 8.C. 
Research Laboratory of 
Good Samaritan Hospital, 

Dayton, Ohio. 

Deo. 7. 


1 Pardon, Norris, Loofbcrorow and Roddy, Natvrv, US, 48? (1987/ r 

•EMdw, Btoeim. 
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Under Coat of the Platypus 

As a refugee from China where, at Chiao-Tung 
University and the lister Medioal Research Institute, 
I had been studying the structure of the wool fibre, 
I was offered the hospitality of the Zoological Depart¬ 
ment of the University of Melbourne by Prof. W. E. 
Agar, and the investigations there carried out have 
given rise to the matters here brought under dis¬ 
cussion 

To disintegrate the wool fibre I had reason to steep 
it in a concentrated solution of caustic potash from 
a half to three hours. On washing m water, after 
this steeping, a curious phenomenon was witnessed. 
The wool fibre took on a beautiful regular curvature. 
On treating a medull&ted fibre in like manner, 
although the fibre in its natural state was perfectly 
straight, after treatment it took on the curvature 
shown in Fig. 1 with the medulla broken into short 
lengths. It at once ocourred to me that these lengths 
«aoh represented a day’s growth. If this were so 
then there would be approximately 365 of these for 
a year’s growth, and multiplying this number by the 
unit length should give the fibre length of one year’s 
growth. This I found to be approximately oorreot. 

One explanation of the effect here observable appears 
to bo that the oortex of the fibre contracts while the 
medulla does not do so and consequently is con¬ 
strained to take up the positions shown. A normal 
wool fibre without medulla shows a similar curvature 
when similarly treated, this probably being due to 
the different contractions of scale sheath and cortex. 
The periodioity of the break along the normal wool 
fibre is about equal to twelve diameters, that is, 
about one hundredth of an inoh with a typical 
Merino wool fibre. The curvature of the wool fibre 
in the look or staple is partly to be attributed to this 
periodicity and partly to the varying lengths of 
fibres composing each staple. Thus the shorter fibres 
deoide the length of the staple and the longer fibres, 
of necessity, take op the curl or crimp to fit them¬ 
selves to this length. On looking at the coat of the 
platypus in the University Museum, I was naturally 
struck with the ‘ladder’ structure shown in Fig. 2, 
and it was but a step further forward to ask : Is 
this ladder structure due to the doily periodioity— 
does eaoh ladder represent a day’s growth of the 
fibre ? 

By the kind collaboration of Mr. Kendall of the 
Melbourne Zoological Gardens and Mr. David Fleay 



Fig. i. 

MEDUULATED FIBRE CURVED AFTER TREATMENT WITH 

caustic potash. (X c. 36), 

Unit length approximately 1 and t of A « ^ or 60 
breaks per inch. And 36C days 60 = 6 inches, 

length of fibre for one year's growth. 



Fig. 2. 

Ladder structure of under coat of Platypus. 
(X c. 330). 

One ladder — ft in , and 440 x 8* length of 
each ladder. Fibre ft in. long, therefore AfcAS 1760 
ladders or days. And =« 4 years and 300 days. 
(Age of Animal). 

of the MaoKenzie Sanctuary, He&lesville, near Mel¬ 
bourne, I was able to obtain fibres from two animals 
of known age, and on testing out the theory I was 
surprised and naturally delighted to find the wonder¬ 
ful coincidence as shown in the following table : 



A 

B 

V 

1> 


Fibre length 

ft In 

ft la. 

tin 

lin. 

ft in. 

Length of Udder 

1 

3000 

l 

3000 

1 

1S5& 

1 

8000 

mb 

Ladders per fibre 

1600 

750 

760 

1600 

1000 

Age by Udders 

4 ft 

2A 

2A 

4* 

3 (nearly) 

Actual ago 

Well 
over 2ft 

2 + 

2 + 

Not 

known 

Not 

known 


A is the Zoo platypus ; B “Jack” from the Sanctuary; 
C “Gill” from the Sanotuary ; D from the University 
Museum ; and E a stuffed specimen from the Zoo¬ 
logical Gardens. 

This, however, seemed too good to be true, so I set 
to work to examine each coat thoroughly, and to 
my chagrin I found a fibre m the coat of Gill, on© 
of the Sanctuary animals of known age, much too 
long to fit in with my theory. At the same time, 
however, I noticed the waved character of the fibre© 
and, from xnv experience with wool staple© and 
fibres winch had shown a similar effect due to the 
variation in lengths of the fibres composing the staple, 
I at once thought of different rates of fibre growth 
which would account for this long fibre. But if my 
theory were correct there would only be the same 
number of ladders upon this longer fibre as upon 
the shorter fibres—in other words, the ladders would 
be longer. On measuring the ladders on this longer 
fibre I found that they were longer and that con¬ 
sequently on the longer fibre there would only be 
the same number of division© a© on the shorter, 
slower growth fibres. The following are the details: 


For C (“GUT from tbs Sanctuary): 


Longest fibre 

ft in. 

Average fibre 

ft lilt 

Length of Udder 

1 

W55o 


" 

l 

m 

Ladders per fibre 

m 

*4 

t * 

m 

Am by Udders 

2ft 

it 


** 

Am&w 

2+ 


Ji 

2+ 
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As these ladders are approximately only about one 
three thousandth of an inch in length, it is wellnigh 
impossible to count the ladders for even a two years’ 
growth. It would seem, however, that the theory 
here act forth, that each ladder represents a day’s 
growth of the fibre, is likely to be correct. 

There is, however, one other matter to be con¬ 
sidered which might invalidate the whole argument: 
Is the coat of the platypus composed of life-length 
fibres or only of year’s-growth fibres ? Does the 
platypus retain its under coat for its life or does it 
‘moult* or cast its coat yearly ? Curious to relate, 
certain animals, such as the musk ox, oast their 
under coat yearly, but the Merino sheep, which 
according to the late Prof. Oossar Ewart has thrown 
off the outer hair coat of the wild sheep and retained 
only the under coat, does not oast this under coat: 
Merino sheep have been sheared carrying a five-years’ 
growth of wool. 

I would therefore ask the help of other workers m 
tlie elucidation of the two problems basic to the 
theory here advanced . 

(1) Do the animals carrying a ‘laddered’ under 
coat oast this coat yearly, or do they retain the 
under coat for Ufe, the life-histories of the animals 
being shown on the fibres just as the age and history 
of a tree are revealed by the rings from bark to centre ? 

(2) Is the Madder' truly representative of a day’s 
growth of the fibre m the case of animals other than 
the platypus which show this ladder structure of the 
fibre ? 

Al dred F. Darker 

c/o Zoological Department, 

The University, 

Melbourne. 


The Social Organism 

In the last few years science has thrown her 
searchlight upon social physios, making amazing 
discoveries. She shows that there are laws under¬ 
lying social physics as immutable as those she has 
discovered in material physics. Tins fact compels 
the assumption that the evolution of social bodies 
follows the pattern of all organisms in an increasing 
specialization of parts with a reciprocal unification 
of structure. This means also that a society in its 
evolution becomes a social organism. The facts 
disclosed by science lead to no other interpreta¬ 
tion♦ 

III our study of natural history whioh now includes 
the history of societies, we find that all beings— 
mechanical, vegetal and animal—may be classed in 
a serial order ranging from the most simple to the 
most complex, and from a motor-oar to a social 
organism. In the inevitability of this order man 
will find ha has a sure guide to control his inter¬ 
ference with and to direct his assistance to Nature’s 
process of social evolution. Hence the call every¬ 
where heard for the help of science in the work of 
social organization. 

So long as we ranged social phenomena as a class 
apart from physical phenomena, science could not 
paas the frontiers of the latter. She had to concentrate 
upon im pr ov ements in mechanics and chemistry* 

tits# can®pi organise a heap of sand, Before a 


body can be organized there must be some binding 
element tending to integrate its diverse parts into a 
whole. This necessity becomes more evident os 
organisms rise m the order of their complexity. In 
the long past this binding element was supplied by 
the general concept of a superhuman power. To-day 
this concept is no longer general. Societies have 
been trying to pull themselves together either by a 
common defence of material possessions or by a 
common defence of personal rights. 

But science alone can supply the missing link 
between the individual and society. This link ib in 
the new conception of the social body as an organism 
in process of development. 

The supernatural concept of the post had reference 
only to the individual, and m its decay it has given 
nse to an unrestrained individualism which has 
engendered disorganization and disruption instead of 
organization and integration. 

A modern society is composed of individuals who 
are forced to live in association and to maintain 
their life by co-operation. This is the new phase and 
one pointing directly to the organization of the 
maintaining activities in accord with the law oi 
organic life. 

In tiie absence of scientific direction, we have been 
intensifying the specialization of the individual 
without any compensating balance in the form of a 
common conception such as will induce the highly 
specialized individuals to direct their specialized 
competence in budding up a welfare beyond that of 
the mdividual, but one within which the welfare of 
each would be embodied. 

In this lack of any mtegratmg influence m the 
preaenoo of elements which are in themselves disin¬ 
tegrating, lies the cause of the restiveness and the 
antagonisms of the present day in almost every 
European nation. 

The universal instinct of man is restless in its 
soaroh for law and order, and if it find no real law 
and order outside hie own consciousness, he will 
create a fictitious law and order—Bolshevism, 
Socialism, and what not. 

Here social science, whioh is the capital science, 
together with all the sciences preliminary to this, 
from astronomy to physiology, may keep societies 
out of the bog into which they are drifting. Never 
before has science had such an opportunity of 
educating and directing the civilities which con¬ 
stitute the civilization of mankind. By insistence 
upon the recognition of each body-politic as a social 
organism true to type, and by the habit of a concep¬ 
tion which will enlarge the aim of science, industry 
and arts, this enlargement of the social functions will 
cause a new social structure to arise for their ample 
accommodation; which sociological structure will 
follow the pattern of physiological structures. 

By the process of evolution millions of unicellular 
organisms have been brought into organic integration 
to form a multicellular physiological structure— 
vegetal, animal or human. By the same process 
Nature is incorporating millions of individuals in a 
multipersonal organism. This is the positive fact 
upon which social science is built. 

A. H. Maokuuxdo. 

Wickham Bishops, 

Witham, 

Essex. 

Jan. 6. 
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Energy Changes Accom- '' 

panymg Magnetization 

It is generally stated that the heat- 
evolved in ft hysteresis cycle is given 10,000 - 

by the expression Jjidl, where 1 is 

the intensity of magnetization of a ^ jf ‘ 

ferromagnetic specimen in an effec- JJ | - 

tive field H, although it is very S. W ■ 

difficult to provide an adequate proof & 0 or- —- 

of this statement. In recent years * V 

several attempts have been made to j* 3 ^ 

investigate the heat h berated or ab- a % ' 

sorbed when a ferromagnetic is taken u 

through the several stages of a single 
hysteresis cycle step-by-step. Thus, 10,000 
Adelsberger 1 found that the total 
quantity of heat liberated by unit 
volume of a hard steel m a single 
complete cycle is equal to that cal- •*— 

/ + 27 j ■ 

^Hdl, and so pro- -200 

vided a proof of what is known as 
Warburg’s Law. 

Now, while there is little doubt 
about the correctness of this law, 
there is much uncertainty about the heat changes 
accompanying the magnetic changes taking place 
when a cycle is described in a step-by-step pro¬ 
cess. This is because the temperature changes 
are exceedingly small ; for example, in the very 
favourable oose of a hard steel, the total rise in 
temperature when its magnetism is 1 * 6 versed m an 
ordinary laboratory experiment is only about 
0*005° C. Consequently, all experiments which have 
hitherto been made have relied either upon the use 
of multiple thermojunctions electrically insulated 
from, but in thermal oontact with, a ferromagnetic 
rod, or upon the use of multiple specimens, each of 
which acted as one mot-al of a thermocouple, or upon 




Field (oetBted») 
Fig. 1. 

Zero grafts*. 


Field (oersteds) 

Fig. 2. 

Stress 8-67 kgm./mm.*. 

the use of a divided specimen to each portion of 
which a thermo junction was attached, the several 
thermocouples being connected in series to a sensitive 
galvanometer. References to these experiments 
will be found in a recent paper by Hardy and 
Quitnby* 

We have recently developed in this laboratory a 
new and sensitive method which permits the measure¬ 
ment of sudden changes in temperature when some 
twenty thermo junctions are connected directly to an 
undivided rod about 5 mm. in diameter and 40 cm. 
long. Incidentally, the method could readily be used 
to measure the rate of change of the modulus of 
rigidity of a metal with rise in temperature. The 
, great advantage of our method is 

1 that it enable* us to measure the 

~ thermal changes accompanying mag¬ 

netisation processes when the rod is 
subjected to a steady severe kwagi- 
tudinal stress. In this way we have 
, +200 ^ been able to obtain measurements 
§ with a hard-drawn, unannealed nickel 
5 rod, 99*67 per cent pure, the main 

! g impurity being magnesium, kindly 
« supplied by Dr. L. B. Pfeil, of the 
Mond Nickel Company Research and 
Development Department, when un¬ 
der tensions of 1*70, 3*72, 5*23, 3*67, 
*g 12*1, 21 -4 and 81*2 kgm, per sq. mm. 
£ Some of the results, ore shown in 
1 the accompanying graphs, in which 
I the curves drawn through the crosses 
. "Soo 5 are the J, H curves, the curves E 
represent the energy changes cal- 
ciliated from the I$ H curves on the 

assumption that the ex p wo ioc^Mf 

is adequate, while the imeirded pOxat# 
ore the results of our direct measure- 
800 ments. Fig. 1 refers to the Ufa- 

stretched nickel rod* and hers the 
a greem e n t between the calculated 
and the measured results Is Otfeo* 
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ordinarily close. In our view, it is fortuitous, as we 
have not found such dose agreement with another, 
slightly purer, specimen. “ Fig. 3 refers to the same 
rod under the severe stress of 31 *2 kgm. per sq. mm., 
and is very interesting because all trace of cooling 
on demagnetization has vanished and no reversible 
changes of any kind appear Now, Becker* deduces 
that in the case of heavily stretched nickel the 
entire magnetization is caused by reversible rota¬ 
tion of Weiss domain vectors which are forced by 
the severe tension to set perpendicularly to the 
axis of the rod in the absence of a longitudinal 
field. Our experiments therefore show that such 
processes are unaccompanied by measurable heat 
changes. The results of Fig. 2 are for the same 
rod loaded to 8*fl7 kgm. per sq. mm., and repre¬ 
sent a transition stage between those of Figs. 1 
and 3. 

In conclusion, we wish to direct attention to the 
proof of Warburg’s law, the look of correspondence 
between the calculated heat changes and those 
measured directly in step-by-step alterations of H f 
and the significance of the measurements on ruokel 
under severe tension arising from these experiments. 
It is hoped to publish a complete description of the 


interpret as being due to the secondary maxima of 
the Laue interference function 

sin* * ~^r c ( ooe ®*»" 008 

sin* ~ c (cos 0 m -oos 0) ^ 

where c is the identity period normal to the crystal 
surface, N is number of cells in this direction, 0 is 
the angle between incident beam and c, 0 m is the angle 
between diffracted beam and c. With 0 m -f 0 * 20* 
(interference condition of the crystal surface 1 ), where 
6 f is the Bragg angle of the reflection plane—-which 
is perpendicular to the surface—and considering the 
smallness of all the angles, this may be written 

sin* | —■ Nc (8-6,) am O.j. 

ein’^ ~c (8-8,) smO,} 
which function shows minima for 
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Stress 31*2 kgm./mm.*. 


method and the measurements on nickel and several 
nickel alloys in the near future. 

University College, I-** F. Baths. 

Nottingham. J* C. Wbston. 

Deo. 20. 
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lattice plane distance, D — Nc — 
thickness of the crystal, and m is any 
integer save 0, ± N , etc. 

However, this explanation based 
on the kinematic diffraction theory 
does not account fully for the details 
of the phenomenon : The distance 
between the minima m = -f l and 
m °=» — I should be twice the dis¬ 
tance between the minima m and 
m 4* 1, whereas it is almost invari¬ 
ably much smaller than this expected 
value. Kossel and Mfillenstedt, being 
fully aware of this fact, describe it 
qualitatively in terms of a dispersion 
with direction of the wave-length, 
as found in the dynamical theory of 
crystal diffraction. It seemed worth 
while to apply directly the formula* 
given by this theory and, if possible, 
to test them. 

The dynamical theory of electron 
diffraction by crystals has been 
given by Bethe\ who, however, 
developed it only for the 'Bragg case’ (reflection 
pattern); in working out the theory for the *Laue 
case’ (transmission diagram) along the lines followed 
by Ewald and others*, a complete analogy to Ewald’s 
Pcnddltiaung is found, as might, of course, be ex¬ 
pected. Neglecting terms of higher order, we find 
for the relation between the amplitude c* of the 
diffracted c 0 of the incident beam : 


b\/<e-e. 




Diffraction of Convergent Electron Beams 

Ik a reoent paper*, Kossel and Mfllfenstedt describe 
some beautiful experiments on the diffraction of 
co nv er g e nt electron beams by transmission through 
thin crystals. Whereae very thin crystal Oakes (or 
flakes of not perfectly uniform thickness T) show the 
dlfeietfon pattern of a two-dimensional lattice, the 
diffeMtien spots of mica crystals some 600-1000 A. 
, thick Ac# a Am structure of «j*Ko*iit»tdy equj- 
di s t ant utripee (<%■ ijttWeh Home) a#d Mflllenstedt 


<»«) 


|4»l IFAwlsinJJ)*' 

iVifl-fl.)* sin* 2%-f- IVuul‘/i 

a_ 

where As * where V is the wave-length of the 

electro beam, modified by the average crystal 
potential; and Vhki ie the structure factor for the 
electron diffraction against the plane hkl> 

In contrast to (1) it is seen that the argument of 
the sines in (la) can no longer assume the value 0. 

its minimum value being . Taking the experi¬ 

mental conditions of Koasei and MoUenstedt, 
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Dfts* 10* A , X » 0*058 A., this will not exceed tr unless 
Vm is greater than about 8 volte, which corresponds 
to a strong reflection. Minima are thus found at 

iP. • •(«») 

where m = l f 2, 3 . * etc. 

With large m or small D, the second term under 
the root can be neglected compared to the first, 
thus leading to (2), Kossel and Mdllenstedt’s formula. 
It is easily seen that the dynamical correction term 
has the greatest relative influence on the distance 
between the first minima on either side of the 
maximum at 0 a ; in the distances between minima 
on the same side of 0 ft the correction terms cancel 
to a great extent, in accordance with experiment. 



Fia. 1 

Transmission pattern from mica with convergent 

ELECTRON BEAMS 1 


To test (2a), Vm has been computed from the 
anomalous distances 4 in the diffraction spot on the 
left-hand side of Fig. 1, corresponding to the reflection 
(080). (In the figure it is seen that the position of 
the bands shifts when crossed by a Kikuchi line. 
This effect being caused by terms neglected in (2a), 
the distances between minima must be measured 
outside these regions.) 


0 




where (6*+! — 0 m )m^<* has, as a rather crude 
approximation, been taken from the average value 
of the bands 6,-0! and 0,-0, With D ^ 900 A. 
and X aw 0*058, we find 


— 2*3 volts. 

On the other hand, Vm was evaluated from the 
known atomic) positions in mica, the data of Jackson 
and West 4 for muscovite having been used : 

V *« Z ' {Zi “ Fi)e 21 volte, 

in striking agreement with the value found above. 
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It is thus shown to be possible to determine 
structure factors simply by measuring distance# 
between minima in the fine structure of a diffraction 
spot, without any intensity measurement. The 
applicability in practice of this very remarkable Way 
of measuring structure factors will be confined to 
crystal flakes of sufficiently uniform thickness ;‘when 
D is not sufficiently constant, the position of the 
minima will shift within the region of coherence of 
the beam, so that the fine structure will disappear. 

Carolina H. MacGjllavby. 

Crystallographic Laboratory, 

University, Amsterdam. 

Dec. 21. 
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Selective Oxidation of Aluminium 
Alloys 

In a recent communication 1 , 8. Eobuteki and 

M. Niesbiehowski state that “‘an explanation of such 
striking facte as the formation of a layer of pure MgO 
on the surface of an alloy containing barely one 
atom of magnesium for about 3,000 atoms of alum¬ 
inium, chemical arguments are of little help. As a 
matter of fact, the heat of oxidation of aluminium 
(namely 190) is much greater than that of magnesium 
(143) or beryllium (131). ‘Preferential’ oxidation in 
the sense of greater chemical affinity of magnesium 
or beryllium for oxygen, or reduction of the previously 
formed A1,O a by beryllium or magnesium, can thus 
scarcely be considered as a probable hypothesis” 

The writers overlook the fact that m this case 
must be compared heats of oxidation which are 
related to tlie same amount of oxygen. The heats 
of oxidation of magnesium and beryllium mentioned 
above must be compared with the heat of oxidation 
of aluminium, also related to one atom of oxygen 
(namely, 120). The chemical affinity of beryllium 
and magnesium for oxygen is thus greater than that 
of aluminium, and the preferential oxidation of 
magnesium and beryllium is in accordance with the 
difference in chemical affinity of the three oxides. 

H. Bibnfait. 

N. V. Philips’ Gloeilampenfabrieken, 

Eindhoven. 

Deo. 22. 

1 NaTCSB. 1*4, 610 (1939) 


The Primus Stove at High Altitudes 

The risk of carbon monoxide poisoning from Primus 
stoves, discussed by Prof. Yandell Henderson and 
Mr. J. McCullough Turner in Nature of January #Q, 
was realised at least eighteen years ago. The Mount 
Everest party of 1322 was warned about this, on 
Prof, Georges Dreyer’s advice. He pointed out hfiw 
the danger might tie aggravated at high attitude* 
owing to oxygen scarcity, and consequently has 
complete combustion. 
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Further, the late Mr, R. P. Hope has pointed out 
that to melt snow quickly a little should be melted 
to start with, so as to get some water in the pot 
before filling it up with snow. This seems plausible, 
because air in contact with the bottom of the pot 
must delay heat transmission, and when a pot is 
filled with snow to start with, the first water to form 
moistens the bulk of the snow rather than settles on 
the bottom. 

As exploration is at least as popular at high altitudes 
as in the Arctic, the factors affecting snow melting 
high up may be of equal interest : 

(1) The water vapour from the flame condenses 
on the cold bottom of the pot. The pot must be 
slightly tilted, so that the water drains away to its 
edge. Otherwise it drips on to the burner, decreasing 
the efficiency, and at times extinguishing the flame. 

(2) The fuel efficiency of the ordinary mountain 
cooker, which has a plain wind screen in place of the 
annular container of the Nansen type, remains con¬ 
stant up to 15,000 feet, at all events. With the 
petrol Primus it is about 60 per cent, as against 
80-90 given for the Nansen cooker, the figure of 60 
applying to heat mg of water, and not melting 
snow. 

(3) This particular type of Primus has been used 
up to 17,000 feet, but Mr. Rickmers reported that it 
then showed signs of not being far below its ceiling 

(4) The paraffin Primus, with roarer burner, fails 
at about 22,000 feet, owing to ooolmg of the vaporizer, 
due to the gas having to rise above its level before 
it finds enough oxygen for combustion. Shortly 
before the War of 1914-18, I)r. Kellas tried to climb 
Kamet, and failed to do so largely because he was 
relying on this kind of Primus for molting snow. 

(5) The ordinary silent burner fails at about 
26,000 feet, but when modified by enlargement of 
the holes through which air is admitted to the flame, 
it continues to function in vacuum chamber up to 


31,000 feet. As it approaches this level the flame 
becomes greatly weakened and enlarged, and clouds 
of blue vapour get detached, and wander upwards in 
search of oxygen. This modification was due to 
Dr. G. M. B. Dobson. 

(6) The ordinary Primus pump entirely fails high 
up, and starts to do so comparatively low down. The 
safety device against excessive pressure in the con¬ 
tainer is the large clearance given to the pump barrel, 
combined with a spring-controlled, delivery valve 
which only opens under a pressure of about two 
atmospheres. At 15,000 feet air is taken in at about 
half an atmosphere. It has then to be compressed 
to about two atmospheres above container pressure 
before it starts to pass the delivery valve, and the 
valve closes os soon as the pressure in the clearance 
space falls to that amount. At higher altitude the 
pressure may fail to attain the mtensity requisite to 
open the valve. The solution is the substitution of a 
large nut, specially shaped to fill the clearance 
space, for the small one at the end of the pump 
rod. 

(7) The rate of combustion with fuels not burnt 
under pressure rapidly decreases with altitude. Thus, 
comparative tests made in 1927 at 15,000 feet on 
Monte Rosa and at sea-level, showed that Mota took 
twice as long to bum m the Meta Co.'s burner at 
the former level With methylated m Messrs. Falk 
Stadelmann’a Ideal burner there was a 22 per cent 
increase in time. As speed is an important factor 
when wanting a drink, and thirst is much increased, 
with altitude, there is an advantage in the Primus, 
in that the rate of fuel consumption is independent of 
altitude, at all events up to 15,000 feet, and presum¬ 
ably above. 

P. J. H. Unwa. 

4 Deans' Yard, 

London, H.W.L 
Jon. 23. 


Points from Foregoing Letters 


J. C. Mottram finds that long exposure of Para¬ 
mecium to the tumour-producing hydrocarbon 3 ; 4- 
benxpyrene results in the production of a few 
abnormal individuals. If these are picked out and 
cultured in normal medium, populations of cells 
result, presenting wide morphological variation from 
apparently normal through varying degrees of ab¬ 
normality to multicellular monsters. This state of 
abnormality was retained during reproduction 
through many generations. These populations 
resemble in many respects the assemblage of cells 
farming a cancerous tumour, where also wide morpho¬ 
logical variation is found. 

J. R. Loofbourow and Sister Cecilia Marie Dwyer, 
in continuing their investigations of the proliferation - 
promoting intercellular wound hormones produced by 
oelk injured by various means, give evidence suggesting 
that disintegration of dead cells cannot account com¬ 
pletely for these proliferation-promoting substances. 
Further support k given for the hypothesis that one 
response to Injury of cells takes the form of release 
of pmUfwotion-pixmiot^ substances into the sur- 

unding medium. 


A. F. Barker shows that the medulla of wool fibre 
on treatment with caustic potash breaks up into short 
lengths, each possibly representing a day’s growth. 
Further work on the fibre of the under coat of the 
platypus shows this to have a ladder structure, each 
division representing about a day’s growth. These 
observations raise further queries that need answering. 

L. F. Botes and J. C. Weston describe measure¬ 
ments of the thermal changes accompanying the 
magnetization of a nickel rod in a step-by-step 
hysteresis cycle, when the rod is unstretched and 
also when it is under severe longitudinal tension. 
The measurement# provide an excellent proof of 
Warburg’s law, and show that 90° rotations of the 
Weiss domain vectors are not aocompanied by 
measurable heat changes. 

The fine structure of diffraction spots obtained 
from mica with convergent electron beams is ex* 
plained by Carolina H. MacGillavry on the basis of 
the dynamical diffraction theory. From the distances 
between successive minima the structure factor of 
the reflecting lattice plane can be computed in a very 
simple way. 
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RESEARCH ITEMS 


Nomad Gypsies of Hungary 

Birth, marriage, death, are the central incidents 
of gypsy life m the SamH, of Hungary, as described 
by 1st van Nagy of Budapest (J Gypsy Lore 8oc. t 
Her. 3, 19, 1 2 ; 1940) The S&rnH, a territory of 
mighty morasses at the eastern end of the great 
Hungarian plain, which did not begin to be drained 
until the middle of the nineteenth century, was 
peculiarly adapted to their nomadic life ; but social 
and economic circumstances forced them to settle in 
the villages at the beginning of the present century. 
Some still tend, however, to move from village to 
village. The Nomad or Tent gypsies were divided 
into tribes (now obsolete) and clans, with a head of 
the tribe and head of the clan, offices which have 
become mere titles without power. The names of 
the clans are derived from trades or from famous 
forebears, for example, the Kolompdra clan (bell- 
founders) and the Simonado clan, so called from a 
famous ancestor. Home names are totemic, as the 
Makaru or ‘fish* family and the Tsamettyt or ‘fowl’ 
family. Each clan hail its specific trade and char¬ 
acteristics. The Patnnara olan are horse dealers, a 
distinguished, proud people of deservedly high repute. 
The gypsies are very prolific. Ten to twelve children 
in a family are quite common and sometimes there 
may be so many as sixteen or eighteen. Marriage is 
by elopement; consent of the parents is given and 
the marriage feast held after the return from the 
unofficial honeymoon. It may also be a child marriage 
contracted by the parents, when the two fathers 
enter into a binding contract kneeling before a lighted 
candle. The bridegroom, often not six years old, 
leads the bride, aged about four years, to his father’s 
house and they grow up together. Formerly, marriage 
was matrilocal, the man sometimes even changing 
his name, but now marriage is patnlocal, owing to 
the influence of Hungarian laws Divorce was easy, 
and no great importance was attached to virginity 
The death ritual shows the double influence of the 
desire to be free of the dead person and his spirit, 
and the celebration of a joyous occasion. Hence on 
one side the dedication of personal possessions 
and gifts to the dead, on the other the wake or 
funeral feast at which the young people are permitted 
considerable sexual freedom. 

Cultural Change Among Shoshoni Indians 

The importance of human ecology among hunting 
and gathering peoples is emphasized by Julian H. 
Steward in a study of changes in Shoshoman Indian 
culture in the western United States (Sci. Monthly, 
49, 6 ; December 1939). When Fremont crossed the 
Hooky Mountains in 1843 he recorded that the 
Indians of the semi-arid deserts exemplified humanity 
in its lowest form and its most elementary state. 
These Indians were Western Shoshoni, Northern 
Pamte and Southern Paiute, who lived as typical food- 
gatherers, *’dispersed in single families, without fire¬ 
arms ; eating seeds and insects; 'digging roots”. 
The mode of life of the Northern Shoshoni of eastern 
Idaho and western Wyoming, however, was in marked 
contrast. They were organised in large bands, 
hunted bison and fought their traditional enemies, 


the Blackfoot and Arapaho. This difference was 
brought about by on interaction of culture and 
environment which can be traced for over a thousand 
years. The Northern Shoshoni acquired the tech¬ 
niques for procuring food whioh made life possible 
in their environment, while the acquisition of the 
horse enabled them to exploit it to the full. Owing 
to the enlarged facilities m transport, food could be 
concentrated at a central point; and hence it was 
no longer necessary to live in small isolated family 
groups. Tribal groups were formed under ohiefs or 
leaders, whose individual reputation might lead to 
the aggregation of large but not necessarily stable or 
long-enduring bands. Communal hunting expeditions 
with or without a hunting ’shaman', according to 
the nature of the game, were organized on a large 
scale and extending to considerable distances ; while 
warlike activities for material gain or fame were 
practised There was a no less fundamental change 
in material culture. Not only did they adopt arms 
and weapons suitable for warfare and hunting, but 
also the skin tipi took the place of the brush and polo 
shelter, and basketry for containers and utensils was 
replaced by rawhide, while their clothing was of 
dressed skins. 

Bantu Lexicography 

In view of encouragement now being given to the 
development of a literature in certain of the Bantu 
languages, it is essential, the Rev. C. M. Doke 
has pointed out, that serious thought should be 
given to the provision of adequate linguistic studies 
including dictionaries (Scientta, 34, 1 ; 1040). After 
a review of existing material, the following principles 
of Bantu lexicography are suggested as among the 
essentials. (1) Alphabetical entry under the stem, 
without the prefix. (2) Derivative words should not 
have a separate entry, unless they have a special 
meaning not deducible from the plain function of 
their derivative formation. (3) Indications of the 
tone should be given, so far as possible, in all entries 
for those languages in which intonation is a significant 
feature. (4) Indication of the vowel-length should 
be given, especially in those Central Bantu languages 
where it is a semantic feature, (6) Phone values 
should be indicated where orthography is insufficient. 
(6) Idiomatic illustrations of the use of words should 
be included—of the utmost importance in any 
scientific dictionary. (7) Where dialectal variants 
are included the place of origin should be indicated. 
(8) Cognizance should be taken of a changing 
vocabulary. (9) Etymological and comparative 
material should be inoluded so far as it can be 
afforded. 

Orchis Tubercles 

Study of the development of the tubercle of Orchis 
rmmttfa I (B. C. Shaman, Linn . Noe., S3; 1939) 
directs attention again to the peculiar capacity for 
growth possessed by localised parts of leaves and 
intemodes in certain monocotyledons. In Orchis the 
uppermost axillary bud is carried away from the 
parent axis by the extension of the first two scale 
leaves of the axillary bud to form the sinker'tube. 
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This extending* tube includes, on tlie side next the 
parent, axial tissues of the region of bud insertion 
This construction is supported by anatomy, since the 
vascular strands of the foliar structures enclosing the 
tubercle bud run up the adaxial side of the sinker 
tube to connect with tho vascular system of the 
parent axis. The mam storage region of the tubercle 
is of the nature of a root, but is peculiar in being 
polystehc. This peculiarity is evidently associated 
with food storage, since after the period of swelling 
the distal part becomes monostelic. The tubenzatum 
of the bud is controlled by food supplies and max also 
be affected by fungal infection. The droppers of 
tulips are very similar but usually undergo greater 
extension and show Jess evidence of food storage 

Calculation of Linkage 

The estimation of the crossing-over value is 
efficiently determined by the method of tho product 
ratio (Fisher and Balmukand, 1928) To save much 
calculation of the ratio of the products of tho cross¬ 
over classes to the products of the non-crossover 
classes in the F t , W. L. Stevens (J. Gen , 39, 171 
180 , 1039) has provided tables for direct interpola¬ 
tion, from which the crossing-over value, accurate to 
the fifth decimal, may be obtained, together with the 
v arianee of the crossing-ov er value 

Mineral Deposits of the Murchison Range 

In the eastern Transvaal a belt of basement rocks 
stretches from the escarpment m the west to the 
Kruger National Park m the east Cortain quartzites 
in this belt form a series of hill-ranges to which the 
name ‘Murchison Range’ is given. In a memoir of 
the Geological Survey of South Africa pist published 
(No 36, 1930, pp. 163 and coloured geological map) 
the mineral deposits of the belt are described b> 
von Eeden, Kent, Brandt and Partridge An igneous 
complex, hitherto unsuspected, is described as con¬ 
sisting of hornblende-granite and a variety of gabbrou 
types. The remainder of the Murchison rocks are 
shown to bo intensely altered acid and hasu lavas 
with an intercalated group of sedimonts in which 
occur the quartzites and quartz-schists that have 
determined the topography and controlled the 
mineralization of the licit The whole schist belt, 
including the igneous complex, is invaded by the 
surrounding ‘Old’ granite, and the gold-lieanug 
sulphide deposits of the belt arc ascribed to hydro- 
thermal processes related to tho granite. The mineral¬ 
ization is predominantly of the arsenopyrite-pyrite- 
pyrrhotite type, except along a crush-zone, thirty-two 
miles long, known as the ‘Antimony line’. Here, 
m addition to the normal minerals, a later suite of 
antimony minerals is also present. A number of 
minerals, of which emeralds are the most important, 
are associated with pegmatites The emeralds occur 
in biotite-schists adjacent to pegmatites. Among the 
later rocks attention is directed to the exceptional 
abundance of dolerite dykes of Karroo age which 
cut the granite and schist belt and occur in two 
well-defined sets, one parallel to the range (N. 55° E.), 
the other trending N. 30° E. 

Seismological Data from India 

The recently inaugurated quarterly seismological 
bulletin of the Government of India Meteorological 
Department has just been reoeived for the quarter 
Ootober-Deoember 1038. It lias been published 
x uuderthe direction of Dr. 8. K. Banerji and consists 


of the interpretations of seismograms obtained at 
Agra, Bombay, Calcutta, Colombo, Dehra Dun, 
Hyderabad and Kodaikaual, all collected at Bombay, 
together with non-instrumental reports collected from 
voluntary observers by the meteorologist at Poona. 
The following numbers of earthquakes were regis¬ 
tered : Agra 133, Cohiba (Bombay) 103* Ahpore 
(Calcutta) 115, Colombo 71, Dehra Dun 32, Nizami ah 
Observatory (Hyderabad) 72, and Kodaikanal 76. 
These numbers are probably not altogether indicative 
of tho seismicity of the areas adjacent to the ob- 
sorvatones named on account of the variation of the 
registering equipment Eleven earthquakes between 
the intensities 4 and 6 (Rossi-Forel scale) were 
recorded by the observers, t hose of greatest intensity 
being one at Gauhati, two at Dibrugarh and one at 
Kalat. 

Tsunamis 

This is the subject of a paper by B. Gutenberg 
(hull. Sew. Sov Amer , 29, No 4, 517 526 ; October 
1030) who oiten eighteen publications including some 
due to F Montessus de Hal lore, (\ Davison and A. 
Imamura, and exhibits some original work of his 
own on the Atacama earthquake of November 11, 
1922, m support of Ins hypothesis. This is that 
tsunamis ("tidal waves’, hnaremotos 1 ) may be pro¬ 
duced by submarine volcanic eruptions, submarine 
slides started by earthquakes, submarine faulting and 
atmospheric conditions At least Home of the largest 
tsunamis have been produced by submarine slides, 
with earthquake waves as a trigger force. The maero- 
soismic and trucroseismic data of the Atacama earth¬ 
quake of November 11, 1922. indicate that tho fault 
movement occurred inland ; the tsunamis originated 
from a submarine slide near a relatively feebly shaken 
stretch of the coast where the surface slopes steeply 
to n considerable depth On gently sloping coasts, 
such as those of Ctihforiua, largo tsunamis are rare 
and the relatively small tsunamis there are probably 
produced bv faulting at the bottom of the ocean. 

Hydrolysis of Proteins by Pepsin 

Linin' on the mechanism of hydrolysis of egg 
albumin by pepsin has boon shod by A Tiselius and 
I-B Kriksson-Quensel (Biorhem 33, 1752; 1939) 
using electrophoresis, sedimentation and diffusion 
methods A digestion mixture Hoes not contain a 
number of products of cont inuously varying size and 
other projwrties but instead contains only unchanged 
large molecules and fully digested end products of 
molecular weight 1080 Pepsin is therefore assumed 
to attack one after the other of tho protein molecules, 
breaking them down immediately to low molecular 
weight split products 

Formation of Urea 

The accepted theories accounting for the forma¬ 
tion of urea m the organism, namely, (1) the cyclic 
reaction from ornithine via citrulhnc and arginine 
to urea and thus back to ornithine, and (2) urea 
from glutamine and ammonia, are linked up by 8. .1, 
Bach ( B'lochem 33, 1833 ; 1939) who, from results 

of experiments on liver by the tissue slice technique, 
puts forward two other possible mechanisms. These 
are: (3) urea synthesis from citrulbne by oxidative 
hydrolysis ; and (4) the possible oxidative conversion 
of ornithine and citrulline into glutamic acid and 
then glutamine and finally urea by tlie action of 
ammonia. 
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LONG-DISTANCE BROADCASTING 


D URING the earliest yearn of tho development of 
radio broadcasting in Great Britain* efforts 
were made to restrict the area over which reception 
was necessary, m order to build up a service giving 
speech and music reproduction of t he highest quality 
It was with this object in mind that, the regional 
scheme of broadcasting stations was developed. The 
country was divided up into sections or regions, each 
Of which was served by two transmitters, one pro¬ 
viding the national programme and the other ft local 
or regional programme In this way the majority of 
listeners were provided with two programmes 
emanating from a broadcasting station within about 
one himdred miles, which was considered to be the 
limiting range at which a reliable service could be 
obtained free from interference or fading 

The possibilities of long-distance broadcasting on a 
considerable scale were not generally admitted until 
about 1932 : but since then* many millions of pounds 
have been spent by the several countries which have 
decided to establish wireless stations for this purjxise. 
A review of the general development of such long¬ 
distance broadcasting was given by Sir Noel Ash- 
bndge* Controller of Engineering of the British 
Broadcasting Corporation, in a Friday evening dis¬ 
course at the Royal Institution on January 26 
After summarizing very briefly the mam facts 
accompanying the development of radio communica¬ 
tion ovor hundreds and thousands of miles, Sir Noel 
pointed out that the short wave-lengths m the region 
of fifty metres offer the best possibilities of covering 
long distances, by reason of the comparative ease 
with which such radio waves travel through the 
ionosphere There are, however, many disadvantages 
and complications with short-wave transmission, winch 
are not encountered m the use of medium waves over 
moderate distances For example* in order to attain 
anything m the nature of a reliable service, it is 
practically necessary to choose a special wave-length 
for each transmission, depending upon the geo¬ 
graphical location of the sending and receiving 
stations, the time of day and season of year and the 
degree of sunspot, activity on the surface of the sun. 

Two advantages of the use of short wavo-lengths 
arts first, that much less power is required to cover 
a given distance on account of the comparative ease 
of transmission through the ionosphere; and secondly, 
it is practicable to design antenna arrays and re¬ 
flectors so as to concentrate the radiated energy into 
a sector or zone in the desired direction. The differ¬ 
ence in local time must be taken into account when 
considering the areas where reception is required, so 
tliat it- jh not normally necessary to transmit in all 
direct ions simultaneously. 

It will thus bo realized that the only really prac¬ 
ticable means of giving a broadcasting service to any 
distant continent is by means of short-wave trans¬ 
mitters using directional aerials, so designed as to 
cover by zones the countries to lie served. These 
zones can then be supplied with programmes 
simultaneously, by using several* transmitters to¬ 
gether* or successively for shorter periods, using one 
or more transmitters which can be changed over 
from one directional aerial system to another at suit¬ 
able times Provision must also be made for changes 


of wave-length to conform to the varying conditions 
of light and darkness, season and state of solar 
activity. It will be realized that m order to arrange 
for reception during the evening in all parts of the 
Empire, it is necessary to transmit almost con¬ 
tinuously throughout the twenty-four hours. 

After experimenting with a single transmitter as 
far back as 1927, the Daventry short-wave station 
was opened for service in December 1932, with two 
transmitters of 1<M5 kilowatts m power, and five 
antenna systems directed towards Australia* India, 
South Africa, West Africa and Canada respectively. 
The width of beam varied with the direction of trans¬ 
mission, and provision was made for the necessary 
changes of wave-length in each case. 

In order to develop the service to tho greatest 
extent possible, systematic experimental work was 
conducted by the R B.C with the view of improving 
the aerial systems, and m addition the co-operation 
of manufacturers was obtained to develop transmitters 
of considerably higher power than any hitherto avail¬ 
able for short-wave radio communication The first 
improvement included the substitution of horizontal 
aerials for the vertical dipoles previously used, and 
also the arrangement of the whole antenna system 
with its reflector to project the tadiation at a small 
angle above the horizontal so as to give the efficient 
reflection from the ionosphere in the desired direc¬ 
tion 

At the Daventry station, as it existed before the 
War, about thirty separate antenna arrays were 
provided, supported from twelve masts 500 ft. 
to 150 ft. in height, the whole covering a site area of 
about 100 acres. Additional transmitters with out¬ 
puts varying from 50 to 100 kilowatts were also 
installed, and facilities are available for further 
additions. During tins expansion and development, 
the introduction of foreign language broadcasting 
changed the character of the service somewhat, in so 
far as it. became necessary to cater for world coverage 
mstead of British Empire coverage only. 

As a result of improvements on the above lines, a 
broadcasting service has been established on a perm¬ 
anent basis, giving large numbers of people great 
benefit by direct listening on short-wave broadcasting 
receiver* In addition, however, the efficiency of the 
service ban been increased in many colonies by the 
establishment of local relaying facilities, in which the 
signals from England are received on a high quality 
and somewhat elaborate central receiver* and relayed 
cither by a Hoparate medium wave broadcasting 
transmitter, or by line to subscribers connected to a 
central exchange. 

From the engineering point of view, the niAin 
development described in Sir Noel’s discourse has 
taken place in the astonishingly short period of five 
years It has been based on many years research by 
some of the world’s most eminent scientific workers, 
followed by much patient work by engineers ; and it 
is a matter of regret that temporarily many of the 
shoit-wave broadcasting services of the world have 
been directed to matters of international politics 
rather than to entertainment and the more peaceful 
type of informative programme for which they were 
intended, R„ L. fiUlt 
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A NOTABLE METEOR 


O N March 24, 1935, a bright meteor fell through 
the atmosphere, in a direction apparently not 
far from the vertical, over the Cheviots in North¬ 
umberland, about twenty mileB south of Berwick. 
The day was a Sunday and at the time, about 7 p.m 
(G.M.T.), night was beginning to fall over England 
Probably because the sky was still too light, the 
meteor seems to have almost escaped notice in 
England : one observation is reported from Scar¬ 
borough, and several adults and children saw it 
from Oldham, falling down as a vivid shooting star 
with a flaming tail From Holland, Denmark and 
southern Norway, however, where the twilight was 
almost ended, many observers saw either the meteor 
itself, or the bright tram which it left behind it; 
this persisted for 20-30 minutes Prof 0. Hthrmer 
(Afttrophysica Nvrvegica, 5, 117-138; 1939), natur¬ 
ally with much help from others, has collected and 
discussed the observations, in order to determine the 
location of the meteor flight, and the height and other 
particulars concerning its train At first, of course, 
the train was straight, but it gradually became very 
deformed ; this was possibly partly on account of 
its sinking downwards, but mainly because of air 
currents, almost horizontal, but evidently varying 
very much in direction at different heights along the 
original train. The rare cases, such as this, of per¬ 
sistent luminous trains of large meteors, provide one 
of our chief sources of information concerning the 
velocity and direction of the wind m the atmosphere 
above 70 km., the other sources being the still rarer 
luminous night clouds, and the infrequent remains 
of polar auroras. 

The most definite data obtained by Prof. Stormer 
for the meteor of March 24,1935, were provided from 
a photograph of the train, already much distorted, 
taken at Grouw, in Friesland, at about 7 10 p.m., 
and three pastel sketches (in colours) of the dis¬ 
torted train, made at 7.0, 7.10 and 7.20 p.m ; 


these wore made from a house in Stavanger, Norway. 
These sketches and the photograph were of special 
value because they showed an indented skyline 
(landscape or buildings) which enabled the azimuth 
of the meteor from Stavanger and Grouw to be 
determined afterwards (though with considerable 
labour) Other photographs showed the train as a 
spectacle, but contained no means of determining its 
azimuth so definitely. 

The points Stavanger and Grouw together with 
the meteor train itself made an almost equilateral 
triangle of approximately 400 miles side, Yet from 
that distance the twisted trail as seen from Stavanger 
shone against the sky background with sharp out¬ 
lines, and had the same colour and intensity as tlie 
moon The light was steady, like electric light, and 
did not at all resemble the northern lights. It became 
increasingly distorted and at the same time it 
broadened and faded. By 7.30 p,m. (G.M T ) it hod 
entirely disappeared It seemed to remain in the 
same spot all the time. 

Prof StOrmer found that the top and bottom of 
the train were respectively about 60 and 50 miles 
above the ground, and that until about 7.30 p.m. it 
lay above the earth’s shadow, so that, it was illum¬ 
inated by the sunlight ; he concludes that the 
intense yellow colour of the train was due to this 
illumination. 

As regards the meteor itself, it. appears to have 
descended to a height of about 40 miles or less, and 
finally exploded with an intensely white light j the 
lowest part of its trail disappeared almost instan¬ 
taneously The meteor was said to have moved 
slowly like a rocket, its time of passage being about 
5 seconds. As regards the colour of the train, one 
report gives it as fiery-red, another as red-yellow. 

Prof. StOrmer’s discussion oi this meteor and 
tram is illustrated by plates showing the sketches 
and photographs. 


ANCIENT WALL-PAINTING IN SOUTHERN INDIA 


A N investigation lias been conducted by S. 

Poramasivatt, archaeological chemist of the 
Government Museum, Madras, with the view of 
determining the technical methods employed in the 
wall paintings of the Kaiiaaanatha and Vaikuntha* 
perumal temples of Conieevaram, the ancient Fallava 
capital, And m the Bagli caves of the Vindhya Hills, 
Gwalior State. The last named paintings, though 
touch mutilated and stained, still constitute “a price¬ 
less treasure comparable to those at Ajanta” (Proc. 
fwf. Acad. Set., 10, Section A* No. 2 ; 1939. See also 
Nature, 142, 757 and 143, 554). 

Kailasanatha and Vaikunthaperumal Temple 
Paintings 

, The Kotlasanatha paintings date from the seventh- 
* ^ighth oenturies a,p.* and are eft the inner walls of 


narrow cells lining the outer courtyard, depicting 
scenes from Hindu mythology. Those of the Vai- 
kunthaperuinal temple, erected by Nandivarman II 
(a.d. 725-790), probably date from the eighth-ninth 
century, They have all disappeared with the ex¬ 
ception of a single head ; but there are traces of 
paint everywhere. 

The Pallava paintings are of the classical or Ajanta 
style of Hindu art. The subjects of the investigation 
were the carrier, the ground, the pigments and the 
binding medium. 

Gamer. The inner walls serving as the mechanical 
foundation of the paintings directly supporting the 
ground are of sandstone* the rough surface holding 
the plaster fast, 

Ground* Microsections showed two lines of cleavage 
separating three layers, (1) rough plaster, (2) fine 
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plaster, (3) paint. Though paint and fine plaster 
could bo separated with a sharp pin, no separation 
could be effected between fine and rough plaster. 
The respective thicknesses were . painted stucco, 
2*1-4*7 mm ; rough plaster, 1-5-4*1 mm. ; fine 
piaster, 0-3 ram. ; paint, 0-3 mm 

By analysis it was determined that the fine plaster 
is a lime-wash, while the rough plaster is composed 
of lime and sand, the latter serving merely as inert 
material A pure rich lime having no hydraulic 
properties has been used. No organio bindmg 
material, gum or glue, had been added. The strong 
binding of the two layers indicated that the lime-wash 
had been laid on while the rough plaster was still 
wot. 

Pvgments These were yellow ochre, red ochre, 
terre verte, carbon, lime—the limited number being 
due probably to the desirability of avoiding pig¬ 
ments containing alkalis, and secondly, the limitations 
of local supply. 

Binding Medium. There was no water-soluble 
binding medium nor drying oil, glue, albumin or 
casein in the paint The technique is one of lime 
medium, but owing to the naturo of the pigment, 
gum had been added to the black. 

The Bagh Caves 

Owing to the weight of the superimposed band of 
olaystone, the walls of the sandstone caves, once com¬ 
pletely covered with paintings, have crumbled badly 
Percolating moisture has also damaged the paintings. 
They probably date from the early seventh century 
A d. Like the Ajanta paintings they belong to the 
-Golden Age of Indian classical art. 

Carrier The sandstone walls were left rough to 
hold the plaster wall, but the percolation of water 
has softened the plaster, while the wlute efflorescence 
on several of the paintings indicates the presence 
of gypsum, sodium sulphate, magnesium sulphate, 
etc. This efflorescence is not due to salts m the 
plaster, as is clearly indicated by analysis 

Ground . Three forms of plaster were used : a deep 
red ferruginous earth, a light, red ferruginous earth, 
and a rough plaster of lime. Microsectione here 
revealed three lines of cleavage in the earth stuccoes. 


and two in the lime, indicating four and three layers 
respectively. They were composed of paint, a white 
material serving as fine plaster, and two layers of 
rough plaster in the earth stucco, but one only in the 
lime stucco. The thicknesses were as follows. Barth 
stuccoes . rough plaster (1) 8*8-19*9 mm., (2) 
1*0 mm. ; fine plaster, 0*1 mm. ; paint, 0*1 mm,; 
lime stucco : rough plaster, 3 *4-6-5 mm,; fine 
plaster, 0 2 mm. ; paint, 0*2 mm. The earth stuccoes 
are very much thicker than those of lime, while the 
paint film in the latter is twice as thick as that on 
the earth stucco and shows a certain lack of delicacy 
in the handling of the brush It is probable, there¬ 
fore, that "the lime stucco does not belong to the 
palmy days of Bagb, or that the paintings on lime 
and earth stuccoes were the work of different groups 
of artists. 

The fine planter was a mixture of lime and oalcium 
sulphate which had been applied to the surface of 
the rough plaster to serve m a fine plaster ,* but in 
the lime stucco the fine plaster showed no trace of 
calcium sulphate. 

Thus the ground was prepared from naturally 
occurring ferruginous earth, or of artificially prepared 
lime plaster. The principal components of the earth 
plaster are silica, iron, alumina and lime, while of 
tlie lime plaster they are lime arid silica. The piasters, 
in addition to their natural binding qualities, have 
been reinforced by vegetable fibres in the lime 
plaster in considerable quantities. 

Pigments. The following pigments were identified : 
yellow ochre, red ochre, terre verte, lapis lazuli, 
carbon, lime. The colour scale is limited and evidently 
conditioned by local supplies. 

Binding medium.. No gum could be extracted by 
water, nor was the presence of any vehicle or organic 
binding medium in the paint film detected by various 
tests applied; but aoid green indicated the presence 
of glue Thus a tempera technique had been em¬ 
ployed ; but on all the paintings on plaster collected, 
treatment with hydroohlorio acid gave a character¬ 
istic calcium reaction indicating a lime medium 
technique, and not a true fresco technique. The 
black paint gave the Usual stain for glue to acid 
green. 


THE BRITISH PHARMACOPCEIA 

Proposed Innovations 


I MPORTANT changes in the “British Pharma- 
oopcoift” arc foreshadowed by reports of com¬ 
mittees, appointed by the Pharmacopoeia Commission, 
which have now been published by authority of 
the General Medical Council and are obtainable 
at the offices of the Council, 44 Hallam Street, 
London, W.l. 

The most striking of the recommendations of the 
Advisory Committee in Pharmacy and Pharmacognosy 
are those which propose the inclusion in the next- 
4 'Pharmacopeia", due to appear in 1941, of a large 
number of formula for medicinal preparations. These 
are quite distinct from the galenical products, such as 
tinctures, extracts and infusions of vegetable drugs, 
which always occupy an important part of pharm¬ 
acopoeias and from which medical practitioners build 
up their prescriptions. The object of the inclusion of 


these formulas is to furnish medical practitioners with 
a choice of ready-made prescriptions which liave been 
tested by laboratory and clinical experience. Pre¬ 
scriptions are included for compound digitalis pills, 
compound bismuth powder, cod liver ofi emulsion, 
methyl salicylate liniment, calamine lotion; tannic 
acid jelly, acriflavine lotion and calcium gluconate 
injection, among some thirty proposed new mono¬ 
graphs of the character of ready-to-use medicines. 

It is understood that the PhanuacMspceiafkmimire 
regards this innovation favourably, and there is n6 
doubt that it is one which would be welcotned by 
the large body of general practitioners. The hiusion 
of these recipes in the ‘‘Pharmacopoeia” would get 
up official standards with which the preparetwnw 
would have to comply ? thus a doctor 
toy, “Puiv. Bimmm (fa* ‘JBJBVV ifwT 
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satisfaction of knowing that the medicine supplied 
to ]ik patient would be the same, wherever it was 
dispensed. 

The Committee which was appointed to advise 
the Pharmacopoeia Commission on the standardiza¬ 
tion of tablets has not as yet reached conclusions. 
Its report states that the possibility of defining tablets 
in the “British Pharmacopoeia*' has been explored 
end the general principles to be adopted have been 
worked out, but while good progress has been made 
towards the establishment of standards for com¬ 
position, size and weight of a range of tablets in 
frequent use and the question of a test for disintegra¬ 
tion has been investigated, further research is 
necessary before definite recommendations can be 


made. It is hoped, and expected, that an acceptable 
test for the rate of disintegration of tablets will be 
forthcoming before the next “Pharmacopoeia" goes 
to press i the need for one was clearly shown in papers 
read at the last meeting of the British Pharmaceutical 
Conference 

A curious recommendation is made to the Pharm¬ 
acopoeia Commission by the Committee on Pharmacy 
and Pliarmacognosy as a test for the pungency of 
tincture of capsicum. It is that 3 millilitres of a 
solution of stated dilution “swallowed all at once 
produces a distinct sensation of pungency in the 
throats of at least two out of three individuals'*. 
Possibly the criticism will be made timt this is more 
like a test for throats than a test for capsicum. 


PETROLOGY OF EAST GREENLAND 
By Dr. L. Hawkes 

Bedford College, London 


T HIRTY years ago it might have been thought 
that the main forms of intrusive bodies m the 
North Atlantic Tertiary volcanic province were 
known. Then came the discovery by the Geological 
Survey of the cone-sheet and ring-dyke complexes, 
and now in a part of East Greenland very difficult 
of access Mr. L. R. Wager has had the good fortune 
to find, and, in association with l)r W. A. Veer. 
the pluck and persistence to investigate, an intrusive 
mass which in form, composition and internal 
structure is unlike any hitherto known in the province 
The work in the field and laboratory has been very 
thorough, and the results are now presented in a 
handsomely produced memoir which will be of 
absorbing interest to students of igneous rocks and 
doubtless a basis of lively discussion among them* 
The Skaergoard intrusive is finely exposed in a 
mountainous region, but as is so commonly the case 
with large intrusives, the original rock cover has been 
removed by erosion and the base is not seen. The 
mass narrows downwards and the 2,700 metres of 
its exposed thickness is interpreted as the upper part 
of an inverted cone some seven kilometres in diameter 
at Its base and tilted 40° from the vertical—it belongs 
to the class of 'funnel intrusions*. The pre-existing 
rock displaced by the intrusion must have been 
forced upwards, and that without appreciable disturb¬ 
ance of the neighbouring rook. The authors suggest 
that the expulsion of this huge mass was a sudden 
act, and that the cover was shattered by expanding 
gases and strewn far and wide. Rather mysterious 
is the way in which an extensive gabbro sill, believed 
to have been enclosed within the cover, has become 
disembodied, to lie within the intrusive. Whatever 
the mechanism of emplacement, there came into 
being within the upper part of the earth's crust a 
volume of magma enclosed—to use Prof. Tilley’s apt 
phrase—in a gigantic natural dosed orucible. and 
the cooling of this perhaps unusually fluid melt pro- 
oeeding under tranquil conditions has provided a 
remarkable demonstration of the course of differentia¬ 
tion in a basic magma. 

Solidification first took place at the sides and top 
Of the ‘orudbk’ cmdi then, mom slowly, crystallization 



continued in the main muss within to give a series of 
rock layers likened to a pile of sauoers, many of the 
layers being distinguished by a preponderance of dark 
minerals at their bases This layering is so prominent 
tliat on first seeing the Skaergoard region from a ship, 
Mr Wager surmised the rocks to be massively bedded 
sandstones Any hypothesis of successive intrusion 
seems to be ruled out, and the solid mass is believed 
to have grown from below upwards, largely by 
accumulation of crystals carried down by convection 
currents. This postulated upward course of solidifica¬ 
tion is strongly supported by the nature of the 
minerals : with increasing height in the intrusive, the 
oli vines, pyroxenes and felspars show a gradual passage 
from higher to lower temperature species 

The original magma, as deduced from the chilled 
border rocks, was of basaltic composition, and very 
little change in silica oontent is shown by the majority 
of the successive rocks formed, but they become 
unusually rich in ferrous iron, and ferro-gabbros are 
described composed essentially of pyroxene, plagio- 
clase, fayalite and some quartz. Then finally and 
abruptly a relatively small amount of acid granophyre 
resulted. Notwithstanding the extreme rarity m the 
earth’s crust of rooks of ferro-gabbro composition, 
the authors hold that the course of differentiation 
here followed is the normal one for a basic magma. 
But the ‘crucible’ was not a platinum one. Its lower 
part was of acid gneiss, and the magma has reacted 
with inclusions of granophyre. These inclusions are 
considered to be altered gneiss, although—somewhat 
strangely perhaps—the passage of gneiss to grano¬ 
phyre seems not to have been observed either in 
the wall rocks or in the inclusions. To this ‘contam¬ 
ination’ of the magma the emergence of part at least 
of the final acid granophyre differentiate is ascribed, 
and the authors subscribe to the view, now steadily 
gaining ground, that the normal calc-alkaline series 
of igneous rooks is not derived from the straight 
forward differentiation of a basic magma but results 
from the incorporation within that magma of acidic 
material. If this is accepted, the large granophyre 
intrusions of Skye and elsewliere in the province must 
owe their origin to the fusion of acid gneiss or crustal 
siaHc rocks of like composition j this, however, is 
stfll a contr o v er sial matter. 
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SEVENTY YEARS AGO 

Nature, vol. i, February 3 , 1870 
Catching Cold 

Prof. Symks Thompson, (Gresham professor of 
medicine, in one of his Gresham lectures discussed 
the cause of the common cold After describing the 
cavities concerned, he pointed out that “the ordinary 
cold is simply, in the first instance, congestion of the 
warm, moist, blood-charged membrane, which lines 
all these cavities and is continuous throughout the 
series of thorn . .This congestion is apt to pass 
on, under unfavourable circumstances, to inflamma¬ 
tion, and to consequent derangement of structure. 
The congestion merely means that more blood is 
thrust upon, and retained in, the minute channels 
and vessels of the membrane, than those channels 
can healthily accommodate. The first cause of this 
forced engorgement is that cold is extensively applied 
to the internal skin, wliich then, under the con- 
strmgmg and contracting influence, drives its own 
blood out, partly into those surcharged tracts of 
mucous membrane The injurious effect known as 
‘cold’ is riow sure to lie realised if this external chill 
is experienced when the general system is weakened 
by exhaustion,” 

Once a cold has been “caught”, Prof. Thompson 
says that vigorous circulation of the blood in the 
skin should be restored, preferably by a Turkish 
bath, “reinforced by the administration of stimu¬ 
lants, first and foremost amongst which stands con¬ 
centrated food. Jndood, the Professor’s pet stimulant 
seems to be ‘Whitehead's Solid Essence of Beef’. . . . 
This preparation differs from Liebig’s Extract of 
Meat chiefly in containing the gelatinous as well as 
the fibrinous constituents of the flesh . , . The 
Gresham professor scattered the little round cakes, 
out of neat half-pound cases, liberally to his audience, 
recommending them to begin at once to fortify them¬ 
selves against the inclement atmospheric influences”. 

Deep Mining for Coal 

Mb. Edward Hull, F.R.K , director of the 
Geological Survey of Ireland, read a paper before the 
Royal Hociety on the temperature of the strata taken 
during the sulking of the Rose Bridge Oolhery, Wigan, 
m 1808-60 This mine was 808 yards deep, “is the 
deepest in the world” and the temperature at the 
bottom was 03ft may lie regarded, it is said, as an 
experiment towards a solution of the question of very 
deep mining and lias “an especial interest for those 
who concern themselves about our supplies of coal”. 

“It is no secret that the present regime at the 
Observatory of Paris has been rather more autocratic 
than could be patiently endured, even in a country 
subjected to eighteen yoars of personal government 
Matters have at length reached a crisis, and the 
Minister of Public Instruction is plaoed in the 
awkward position of having to dismiss from the 
public service one of the most eminent of modern 
astronomers, or accept the resignation of the whole 
Of the rest of the staff of the Observatory.” [The 
Director was M. Le Verrier.] 

Before a meeting of the Berlin Chemical Society, 
Prof, Rose reported on the flrst diamond to be found 
in Europe, A small diamond had recently been 
found in Bohemia, in which garnets, hyacinths and 
sapphires had been found for years. 


APPOINTMENTS VACANT 

Applications are Invited for the following appointment* on or 
before the dates mentioned 

Paxt-tute Speech Therapist In the Psychiatric and Child Ouldanoe 
CUnie—The Secretary-Superintendent, Auden hrooke's Hospital, Cam¬ 
bridge {February 10) 

A Lkcturbb and a Skntor Lbctukrr In the Department of Mathe¬ 
matics In the University of Melbourne—The Secretary, Universities 
Bureau of the British Empire, 88a Gower Street, W (J.l (March 1) 

Engineer fbr the Public Works Department of the Government of 
Trinidad—The Crown Agents for the Colonies, 4 MlUbank, S W.l 
(quoting M/8903) 

Temporary Meteorological ARBiotants (Male) In the Meteoro¬ 
logical Office—The Under-Secretary of State, S.2.B (Met.), Depart¬ 
ment Q.A., Air Ministry, Adastral House, Klngrway, W.0.2. 

Examiners Id the General Engineering and W/T and Instrument 
Branohre of the Aeronautical Inspection Directorate—The Inspector- 
in-Charge, A.I.D. Training School (l.c.S /Roc 62), Brandon Steep, 
Bristol 1 (on Form 786) 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in th* monthly Bookt Supplrmenl ) 

Great Britain and Ireland 

The ManchoMrer Museum The University of Manchester. Museum 
Publication 1UJ Report of th" Museum Cnmtnitt<*o for the Year 
1038 - 39 , Pp 32 (Manchester. Manchester Museum ) 6d.net [III 
Association of Special Libraries and Information Bureaux. Report 
of Proceedings of the Sixteenth Conference organised to be heW 
at Nottingham University College, September lSth to 18th, 1930. 
Pp. 92. (London ' Association of Special Libraries and Information 
Bureaux ) 5 a [161 

Btonyhurst nollegr Observatory Results of Geophysical and Solar 
Observations, 1038 , with Report and Notes of the Director, Rev. 
J. P. Rowland Pp xlx+40 (Blackburn Htonyhuret College 
Observatory ) [J.01 

The Chemxft and Drugn$t Year-Book, 1940. Pp. 356+Diary 
(London The Chemint and Drugont ) 1161 

Transactions Ol the Royal Society of Edinburgh. Vol 60, Part 1, 
No 2 Cyclic Variations in the Vascular Architecture of the Uterus 
of the Guinea Pig By Dr P Baoalch and Dr G M. Wybura. Pp. 
79-86 +2 plates (Edinburgh Robert Grant and Son, Ltd, , London : 
Williams and Norgate, Ltd.) Is, ttd [181 

A List of Books suitable for a School Science Library. Pp. 88. 
(London Science Masters’Association ) It '2d (221 


Other Countries 

Connell Permanent International pour I'Exploration de la Mer. 
Bulletin statUtiquo des pAchm maritime* des pays du nord de 
fount do l’Europe KAdigcl par Sir lVArev Wentworth Thompson 
Vol 27, pour Fannto 1937 Pp. xxxlv+50. (Copenhague Andr. 
Fred, Host cfc fils ) a 00 kr [101 

Bulletin of the Blngiiam Oceanographic Collection. Vol. 6, Art. 7 I 

a uantitative Observations on the Pelagic Sargassum Vegetation of 
ie Western North Atlantic, with Preliminary Discussion of Morphology 
and Relationships. By Albert Ktde Parr Pp. 94 Vol 7, Art. 1 * 
Aooel and Folyclad Turbellaria from Bermuda and the Sargaaaum. 
By Llbbie H Hyman. Pp 26+9 plates. Vol. 7, Art. 2: Young 
Caranx in the Western North Atlantic. Bv ,T T Nichols Pp. id. 
(New Haven, Conn. ■ Yale University.) [101 

U 8 Department of Agriculture* Circular No 530 . The Vegetable 
Weevil. By M. M. High. Pp. 26 5 cent*. Leaflet No. 192 . Centi¬ 
pedes and Millipedes In the House. By K. A, Back Pp 6. 5 Cent# 
(Washington, D C, Government Printing Office.) (161 

Bulletin of the Geological Department. Hebrew University, Jeru¬ 
salem Vol 2, Nos 8 -4 Outline on the Tectonics of the Earth, 
with Special Reference upon Africa. By Leo Picard. Pp 66, (Jeru¬ 
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PRESENT-DAY PROBLEMS OF YOUTH 


O0ME weeks ago, the National Youth Com- 
^ mittee set up by the Board of Education 
announced that the Government had no intention 
of allowing a recurrence of the social problems of 
the War of 1914^18. Despite this assurance, 
familiar youth problems have again presented 
themselves and new ones have been created. A 
number of these were probably inevitable . others 
could probably have been avoided It is not easy 
to resist the conclusion that, in certain important 
matters, the Government departments concerned 
with the social services have shown themselves to 
be regrettably lacking in foresight 

Nor is it easy to resist the further conclusion 
that some of them are exhibiting very little alacrity, 
method or determination in dealing with problems 
which appear to many to be urgent. Doubt on 
this point may be permissible, for it is probable 
that their hands are being tied by the Treasury, 
through reduction in financial assistance But it 
might not have arisen at all, if these departments 
had shown more frankness in their pronounce¬ 
ments. Nothing is more likely to stiffen the task 
of the Director of Home Publicity at the Ministry 
of Information—that of making public opinion 
receptive to political decisions—than an accumula¬ 
tion of unanswered or half-answered queries on 
such matters. 

If bewilderment is produced in this way, 
further psychological difficulties are created. In 
some cases, formidable resentment is built up ; in 
others, apathy becomes all-pervasive. During 
recent weeks, both these reactions have been ex¬ 
hibited plainly i end nowhere more clearly than 
among those concerned directly and indirectly 
with problems of juvenile employment. In their 
treatment of a number of these problems, some 


departments seem lately to have displayed neither 
frankness nor wisdom. 

Why, for example, has the Home Office had to 
undertake to consider applications for exemption 
from those sections of the Factories Act of 1937 
which regulate the hours of work of juveniles ? 
Surely the evidence collected during the War of 
1914-18 by the Health of Munition Workers’ Com¬ 
mittee suggested strongly that even the regulations 
of the Act of 1937 were not entirely adequate ? It is 
not to be doubted that the factory inspectors of the 
Home Office will use their new powers with great 
discretion, but it is more than likely that some of 
them will feel compelled at times to declare 
decisions which they will reach with considerable 
reluctance. From various parts of the country it 
is already reported that two of the most evil 
consequences of unsuitable working hours—listless* 
ness and loss of ‘further education—have once 
more manifested themselves. In his recent King 
George Jubilee Trust report, “The Needs of 
Youth”, Dr A. E* Morgan remarked, “British 
industry will not be ruined by* being deprived of 
the privilege to exploit half-educated boys and 
girls”. This pungent comment is as true in war¬ 
time as it is in times of peace. Even in factories 
which retain their pre-war time-tablet, the tempo 
of production is apparently increased sometimes 
to such a pitch that the physical and psychological 
state of the slower workers is seriously affected. 

Has the Home Office decided, in the face of ail 
the evidence available on this subject, to surrender 
to the Ministry of Supply ? If the outlook indicated 
by this ruling is maintained, what will be *$he 
quality of Britain’s democracy at the end of the 
present conflict 1 Tor some work#m, possibly eyen 
for tbe younger ones, patriotism may provide an 
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additional incentive ; but, as Dr. H. M Vernon 
reminded his hearers at a meeting reported in 
Nature of February 3, p 174, “Nature cannot 
be defied indefinitely ” 

Again, why has the Ministry of Labour per¬ 
mitted the suspension of certain of the vocational 
guidance and after-care activities of its Juvenile 
Advisory Committees * Why has the Ministry’s 
scheme for the transference of young workers 
apparently ceased to function, while the heed for 
it continues ? And why have some at least- of its 
hostels for these boys and girls closed their doors ? 
Even when allowance is made for difficulties 
created by evacuation, such actions are bound to 
perplex those who had been led to believe that the 
Ministry took a broad view of its responsibilities 
towards young people It is perhaps significant 
thftt its war-time opinions on vocational guidance 
and after-care have not been aocepted without 
question by other experts Its advice has been 
ignored by many local education authorities who 
have juvenile employment officers of their own 
and in whose districts the Ministry is only in 
indirect command. The very fact that acute dis¬ 
agreement exists here suggests that the Ministry’s 
case for curtailing its activities is by no means 
unarguable. The ‘rebels’ are unquestionably right 
in maintaining that, both from the point of view 
of the individual, who needs a congenial occupation 
if he is to exert himself fully, and from the point 
of view of the nation, which urgently requires 
efficient workers, sound vocational guidance is at 
least as necessary now as it was before the War 
If the Ministry feels unable to continue this branch 
of its work, it might well ask local authorities 
whether they mil take it over The machinery 
for such a transfer already exists 

Furthermore, why have the Civil Service Com¬ 
missioners had to suspend their normal examina¬ 
tions for entry to this Service ? A very consider¬ 
able number of able boys and girls—and their 
parents and teachers— have lately been profoundly 
disturbed by the C Tom mission ers’ unexplained 
move In all parts of the country, secondary school 
principals, who are in a good position to judge 
the public reaction to it, are voicing strong 
criticisms of the Government’s attitude to this 
problem. It is understood that alternative pro¬ 
posals, put forward by the staff side of the National 
Whitley Council, are being considered Considera¬ 
tion of them should be completed speedily and 
positively. Purely negative decrees on employ¬ 
ment matters by the Government can scarcely be 


held to provide good examples for private em¬ 
ployers ; nor can they easily produce the occu¬ 
pational incentives which are so much needed by 
young people at the present time. 

Indeed, the negative character of the official 
attitude to many employment matters is extremely 
disconcerting. No reasonable person would expect 
the Government to show unerring foresight in 
making plans for dealing with situations which 
might never arise But there is, unfortunately, 
much evidence which suggests a marked lack of 
constructive and co-ordinated thought A striking 
example is to be found in the astonishing absence— 
an almost total absenoe—of official comment on 
what has been called the “10 to 20” problem 

Lord Derby has suggested that voluntary labour 
cam pH should be provided for boys of secondary 
education who fall within thiR age-range. His 
proposal has been discussed at length in the 
correspondence columns of The Times. It is 
doubtful whether the space devoted to it has been 
commensurate with the usefulness of the sugges¬ 
tions put forward, or, indeed, with their relevance , 
for most of them—not unnaturally, perhaps—have 
been concerned primarily with the comparatively 
limited problem of the boy whose parents have 
been able to send him to a public school The 
Ministry of Labour’s contribution to the discussion 
—communicated through The Times Labour 
Correspondent—has been a statement of the 
conditions under which boys in this age-group may 
be admitted to its ordinary technical training 
centres Is it surprising that the head master of a 
large south of England secondary school reports 
that his boys are “simply bewildered” about their 
futures 2 

Could not the Ministry of Labour at least stress 
frankly the need for considering the post-War 
effects of such schemes as those proposed by Lord 
Derby and his supporters ? They certainly need 
consideration , for many of the suggestions seem 
to have been based on false assumptions One is 
that many boys in the 10-20 group have sufficient 
money and influence to enable them to make an 
entirely fresh occupational start after the War and 
therefore need not worry if, in the period prior 
to their military service, they are called on to do 
something which bears little relation either to their 
abilities or to their interests Another is that, 
when the War is over, the national recovery will 
not be hindered by the presence in the community 
of large numbers of middle-class young men devoid 
of occupational training and experience suitable 
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to their talents and temperaments. The vast 
majority of those leaving secondary schools cannot 
afford, even in war-time, to be ushered silently 
into unsuitable 'stop-gap' occupations , nor can 
the nation afford it. It is clearly important that 
these youths should be regarded, not as unfortunate 
liabilities to be put temporarily into places where 
they will create a minimum of trouble, but as 
citizens-in -training The head master of Winchester 
College, who is chairman of the Head Masters' 
Conference, has very properly insisted that, in any 
work scheme produced for the 16-20’s, the oppor¬ 
tunities offered should be real . 

Is it too late to suggest that this problem should 
be tackled experimentally by the Ministry and the 
Board of Education * Individual head masters 
here and there arc doing this in their own way, 
and according to their own ideas tor example, by 
providing special commercial courses for senior 
lioys who would normally have entered clerical 
occupations this year but have been unable to do 
so, and by increasing the amount of time devoted 
to OT.C, activities. The Board of Education has 
already dealt with one of its own difficulties by 
allowing non-graduate students to enter its 
teachers' training colleges at the age of seventeen 


The Y.M C.A, has proposed the formation of a 
Boys’ Land Army. A number of professional 
training organizations have begun to provide 
shortened courses of instruction. One well-known 
rubber company has announced its intention of 
awarding a certain number of 'scholarships’, pro¬ 
viding free training and maintenance grants, to 
boys between the ages of 174 and 19. Could not 
these experiments be co-ordinated and extended ? 
If this were done, a great deal of the resentment 
and apathy noticeable at present might rapidly 
lie dissipated and much valuable data might be 
gathered But it will have little worth if it 
be not done seriously and with a determination 
to act on the results obtained The adoption of an 
experimental approach, which might well make 
use of psychological techniques of vocational 
guidance and selection, must not be made an 
excuse for shelving decisions by bestowing semi¬ 
official blessing and inadequate funds on ardent 
advocates of reform, in the hope that the problem 
will quickly lose its urgency by the absorption 
of young men into the Fighting Services. An 
appropriate first step would be the appointment, 
by the departments concerned, of a director of 
research. 


SCIENCE FOR A NEW AUDIENCE 


Science and Everyday Life 

By Prof. J. B. S, Haldane. Pp. 284 (London • 

Lawrence and Wishart, Ltd , 1939.) 5# net 

/ T'HOSE who subscribe to the Daily Worker 

* are privileged to read every week some of the 
most successful expositions of popular science in 
contemporary journalism It is not possible to 
discuss the implications of this fact in a brief 
review ; but if Prof Haldane’s modesty would 
permit him to admit that he is both a first-class 
man of science and a first-class educator, his faith 
would moke him insist that he would be neither 
were he not a first-class Marxist This collection of 
articles is certainly as political as it is scientific, 
and its author would believe it less scientific if it 
were lees political. 

The book should be read not only by the general 
public but also by all those who aspire to make 
science intelligible to the general public. To these 
the author’s technique wifi be a liberal—as well as 
. a Mttntist-^ucation. Why is it so successful ? 
Apart from the Mustering, ozone-laden style 


through which Haldane introduces himself to his 
readers, rather as the homme rhoyen sensud than as 
the ascetic scientist, there is the picture which he 
seems to carry in bus eye of what his reader is like. 
He does not writ© for readers in their capacity of 
consumers willing to fill a leisure hour with science 
gossip, but rather as producers into whose labours 
science has already entered at every point. He 
creates a synthesis between the theories of scien¬ 
tists and the actions of workers, miners, chemical 
manufacturers, barmen, who are applied scientists 
by virtue of economic necessity. He does not 
describe disease as an abstraction but shows it 
always to be occupational, a function of the social 
environment. 

Above all, the politician in him prevents Prof. 
Haldane from committing the commonest error of 
men of science trying to write for the man in the 
street, namely that emotion, or personal equation, 
is as deadly then as in the writing of a monograph 
for the Philosophical Transactions. He believe* 
that the voice of honest indignation is the voice 
of science and so he writes. 
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Occasionally Prof Haldane permits himself the 
luxury of statements that, taken at face value, 
could no doubt be challenged For example, he 
says that “By postponing marriages, the Means 
Test not only causes unhappiness; but actual mental 
defect” It is improbable that Prof Haldane 
could produce evidence that the means test has 
actually increased mongoloid imbecility, but then 
he would point out that the only sort of person 
likely to take him up on such a point would be 
“Reactionary biologists” some of whom think 
“that the unemployed should be sterilized” 

Two passages especially suggest how T far we have 
gone since the day when popular science catered 
chiefly for ladies who sought a change from fancy 
sewing. The first is where Prof Haldane sums up 
against astrologers in Sunday papers : There is no 
righteous indignation , astrology is not an insult to 
that abstraction, scientific truth , “Astrologers and 
palmists arc very useful to the cause of capitalism 


They help to persuade people that their destinies 
are outside their control . If enough people 
learn how the joint fate of us all can be altered, 
things begin to happen which mean the end of 
capitalism as well as of astrology and palmistry”. 

The other passage gives a significant criterion 
for judging between cause and cause. ‘“We are 
quite right,” Prof. Haldane points out, “to empha¬ 
size the environmental factors m tuberculosis just 
because we can control them We say that a 
house caught fire because someone threw down a 
cigarette end, and not because there is 21 per cent 
of oxygen in the air”. Implicit here is the doctrine 
that the duty of the scientist is not to explain the 
world but to alter the world, and implicit on every 
page of the book is the author’s belief that his duty 
as an educator is not to help his readers simply to 
understand phenomena but to become the pritnum 
mobile of their evolution. 

John Langhon-Davies. 


CHEMISTRY OF ORGANIC COMPOUNDS 


(x) Ausfiihrhches Lehrbuch der organischen 
Chexnie 

Von Wilh Schlenk Band 2 Pp xvn 4 896 
(Wien und Leipzig Franz Deutioke, 1939.) 30 

gold marks 

(2) The Chemistry of Organic Compounds 

A Year’s Course in Organic Chemistry By Prof. 
James Bryant Conant. Revised with the assistance 
of Dr, Max Tishler Pp. x -f 658 (New York * 
The Macmillan Company, 1939 ) 18* net 

(3) Introduction to Practical Organic 
Chemistry 

By Dr Fredenck George Mann and Dr Bernard 
Charles Saunders Pp ix -f 191 (London, Now r 
York and Toronto longmans, Green and Co., 
Ltd , 1939 ) 4.s (W 

HE three books under review are so closely 
related to modem organic chemistry that 
they are conveniently taken together. They 
represent in a very marked manner the kind of 
organic chemistry which the young man of the 
present day, and perhaps for the next twenty-five 
years, will have to learn if he desires either to 
make the subject his hfe-study or intends to use 
it merely as a stepping stone to other w-alks of life 
(1) The reputation of Prof. Wilh. Schlenk as a 
writer and teacher w as established when Vol 1 
of the text-book was published. The appearance 
of Vol. 2 enhances that reputation. To an earlier 


generation the two volumes must show' a striking 
resemblance to that wonderful treatise started by 
Victor Meyer and Jacobson, the first volume of 
which appeared before Victor Meyer’s death but 
which was finished later by Jacobson and others 
It was the first volume that contained both 
knowledge and wisdom and showed that even a 
book on organic chemistry could be made readable 
and interesting to the Jay mind. The book con¬ 
tained such a wealth of knowledge expressed in 
such beautiful phrasing that it is doubtful whether 
we shall ever see its like again 
Vol 2 of Schlenk’B book, in general treatment 
and in power of expression, follows, with Vol. 1, 
as commendable modern equivalents of the first 
volume of Mej'er and Jacobson. Like Victor 
Meyer’s book, it is no mere record of an endless 
number of compounds, but deals only with such 
substances or group of substances as lead to or 
enforce the establishment of some theoretical point 
of value in the discussion of some principle under¬ 
lying the science. The discussions on these points 
are by a master mind and make excellent reading. 
They give the book an interest unusual in a 
scientific text-book. According to the short 
preface the author intends to publish a Vol. 3 
to complete the issue. If the third volume is aa 
good as the other two, the whole work will form a 
striking addition to our chemical literature. There 
is, of course, the difficulty of language for the 
English reader, a difficulty which is not overcome 
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by a translation, if such were possible nowadays. 
The true charm of the book lies in the expression 
m the German language of the enthusiasm of a 
man who loves his subject and is prepared to give 
ail he possesses in unstinted measure to those who 
can appreciate the gift An English translation 
would be but a dead-sea apple and turn to dust 
and ashes in the mouth It would be lifeless 
Despite present circumstances, we must place a 
mastery of the German language in the forefront 
of our educational schedule The Germans as 
scientific people rank high and we should be 
curiously handicapped if we failed to understand 
or to appreciate any new discovery they might 
make, the lack of a knowledge of which might 
stand us in ill-stead 

The free interchange of knowledge as it was 
say forty years ago, no longer exists. Many things 
have caused the change, notably the supposed 
need for commercial secreoy. It is true that 
many firms permit publication by their employees, 
provided all requirements of the patent laws 
have previously been met. This involves, usually, 
some little delay, but can scarcely be regarded 
as a hardship. Other firms, unfortunately, do not 
grant such privileges, and much useful and perhaps 
essential knowledge is buned in their archives 
Team work in industry has come to stay because 
it in by far the best means of attacking a general 
problem, and although the team worker is indi¬ 
vidually the loser by sharing any new discovery 
with others, it is made up to him in other ways 
and the new discoveries can be published by the 
firm under the names of the team-workers con¬ 
cerned For it is essential that now knowledge 
should be published, annotated and recorded, 
otherwise progress will be impossible One can 
scarcely realize what the present position of know¬ 
ledge would be had the research workers of the 
past evaded the path of free publication Never¬ 
theless, with good will and co-operation between 
industrialist and scientist, the terms being used 
merely to denote two different types of scientist, 
all will be possible and the goal reached by which 
all new knowledge will be annotated and pigeon¬ 
holed for the benefit of succeeding generations. 

Let us, for example, be certain that a book like 
Schlenk'e is full and unrestricted and that nothing 
is held back either by reasons of commercial 
exigencies or for any cause whatever. It is surely 
in the interests of industry itself that there should 
he unrestricted publication of all new knowledge, 
tor it is unthinkable that new knowledge can be 
discovered if any industry buries the information 
it has gained on account of some real or sup¬ 
posed desire to prevent a competitor from taking 
advantage of it. By burying its knowledge, a firm 
reaps no real benefit but injures itself by checking 


the advance of knowledge in other branches of 
the subject with which it deals. The research 
worker is thereby prevented from knowing what 
has been discovered, the progress of discovery is 
inhibited and the direction on which all true pro* 
gress depends is lacking 

(2) President Oonant is a great administrator, 
and his power as an author has been shown in 
many ways, notably by lus publication of organic 
syntheses and by the first edition of the book 
under review. The revised edition is published 
after six years with the assistance of Dr. Max 
Tiahler, research chemist at Meroks. The new 
matter deals mainly with the advanoes made in 
that region which lies between abstract organic 
chemistry and biology, because it is undoubtedly 
along the lines of organo-physiology and organo¬ 
pathology that discoveries of vital importance to 
mankind will be made. 

It is doubtful whethor we Bhall succeed m dis¬ 
covering the true chemistry of life, but we shall get 
sufficiently near to that discovery to enable us to 
prepare biological substances the lack of which in 
the human system leads to disease and death It 
is perhaps impossible to renew the worn-out 
human machinery but by the application of 
essential organic compounds, which the ageing 
system fails to produce, it will be possible to 
prolong life far beyond the three score years and 
ten of the Psalmist. Whethor this is desirable or 
not is an open question, for youth is not likely to 
view with equanimity the picture of seniors 
active and virile at the age, say, of one hundred 
and twenty. Values must, however, adjust them¬ 
selves in this ever-changing world, and if men can 
retain all their faculties at one hundred and twenty 
years of age, they are not likely to consider the 
objections of youth in the matter 

In Conant's book, although it bears the sub¬ 
title—“A Year’s Course m Organic Chemistry' 1 
and is therefore written for those other than 
the men who intend to make organic chemistry a 
life-study, much of the higher biology is given in 
full detail. It is clear that the authors understand 
the great truth which all those who appreciate the 
science must recognize, namely, that it is only by 
the combination of organic chemistry and biology 
that progress can be made. Ultimately, the 
empiricism of biology will disappear and the new 
science of biochemistry will be based on organic 
structure and principles. When this happens, the 
clouds will pass away and in the brilliant light of 
the unfettered sun, discoveries will be made of far- 
reaching importance to the human race. 

(3) This practical organic chemistry is doubt¬ 
less a useful book for laboratories in which the 
course of laboratory work followed is in accordance 
with the text. For it happens that text-books of 
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this kind are usually written for the course chiefly 
to assist the teacher; it is rarely that the course 
is dependent on the text-book, although in some 
instances this may be the case The present book 
is probably written of the Cambridge laboratory 
course and shows incidentally that teaching in 
these laboratories is based on right principles. 
The book, no doubt, will serve for any of the 
organic courses in our universities and university 
colleges, but there it will have to compete with a 
host of similar books, some written for the re quire - 
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meats of a course, which are practically unassail¬ 
able, having become firmly established by usage, 
others of general application which again hare 
been established by long usage and are also 
practically unassailable from outside. 

Nevertheless, the book under review is a good 
one and deserves fully all the success it can 
obtain. It is difficult to say, however, that it has 
any outstanding features which render it a book 
apart from its many competitors. 

Jocelyn Thorpe. 


ENZYMES 


Die Fermente und ihre Wirkungen 

Von Prof Dr. Carl Oppenheimer Supplement. 
Band I (zu Band 1, Specieller Teil : Haupt-Teil 
7-12.) Pp. xii -f 782 Band 2 (zu Band 2, Specieller 
Teil; Haupt-Teil 13-22). Pp. X + 78J-1738 (Den 
Haag . Dr. W Junk, 1030, 1939. 2 vols., £12 10s. 
Bibliography (1924-1938) Pp 1-128 

F ORTY years ago probably relatively few 
chemists or physiologists had any knowledge 
of enzymes, which were considered to be somewhat 
mystic bodies ; the biochemist, if he existed, was 
regarded as a hybrid Emil Fischer had put aside 
the sugars for the time and commenced his work 
of taking the proteins to pieces. 

To-day it requires a book of 1,738 pages in order 
to give concise information about the enzymes, 
and this is a supplement to an equally large volume, 
and consists mainly of new matter and not a 
repetition of the old. The preface to the supple¬ 
ment is dated August 1936 so that it has been 
three years in preparation, obviously three years 
of hard labour for the compiler 
The constitution of the enzymes is largely un¬ 
known ; they cannot be listed and formulated in 
the graphic chemical shorthand which has so 
facilitated the .progress of chemistry and enables 
the expert to achieve so much with the vast 
majority of natural and synthetic substances 
This makes it doubly difficult to deal with the 
enzymes in books ■ they have to be classified by 
what they do, by the reactions for which they act 
as catalysts, rather than by what they are. 

The difficulty has been largely overcome by 
Oppenheimer by an elaborate division into classes 
and frequent subdivision into entities resembling a 
zoological catalogue, and ultimately into numbered 
paragraphs. In consequence, with- the aid of the 
schedule of contents it is as easy to look up a par¬ 
ticular enzyme as it is to look up a compound of 
known structure in an organic chemical dictionary. 


The task has been accomplished and the book con¬ 
tains the latest up-to-date information about each 
and every enzyme, in the space of a few pages in 
paragraphs, subject only to the time lag of publica¬ 
tion. It has been issued in parts, at irregular 
intervals during the three years, of which ample 
reviews have been given in these columns with the 
object of keeping workers on particular enzymes 
in touch with the progress of the supplement. 

The extent of the interest in enzymes is evidenced 
by the amount of published work on them. The 
research has gone on side by side with that on 
vitamins and hormones, and some connexion or 
relation between these and the enzymes is beginning 
to appear. Their significance os catalysts of vital 
reactions has long been realized, but the stage has 
now been reached of understanding the mechanism 
of such reactions and the manner in which enzymes 
take part in them. Vitamins and hormones have 
become therapeutic agents, they are injected or 
taken by the mouth so that a deficiency in the 
body of such ‘reaction-promoting’ materials can 
be corrected This is scarcely true as yet of the 
enzymes though they are sometimes administered ; 
more probably, the giving of hormones liberates 
enzymes which were previously dormant and 
brings them into action. 

Apparently; vital reactions take place in a chain 
though, as this term has been appropriated by the 
physical chemists to connote another type of 
reaction, it is necessary to substitute the term 
‘series of substances'. Each compound in the series 
does something to or with another; the presence 
of each is necessary for the completed reaction. 
Some of the compounds are ordinary normal 
products of the cell, some are present only in 
minimal quantity, others are in the resting state 
as part of larger complexes and have to be un¬ 
locked, so to speak, before they react. A satis¬ 
factory book of reference contains the facts or 
indications of such, from which the worker can 
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build up further experiments and check his own 
theories. 

From time to time there arise individuals, 
diligent and of orderly mind, gifted at cataloguing 
and summarizing the literature. Boilstein has done 
this for organic, Mellor for inorganic, Abderhalden 
for physiological chemistry, Oppenheimer for 


enzymology. The completion of this work entitles 
him to be ranked with these others as a benefactor 
to experimental science 

All of them have made it easier for workers 
to-day to press forward their experimental in¬ 
vestigations by which alone, slowly but surely, the 
truth is unveiled. E. F Armstrong. 


BIOLOGY FOR SCHOOLS 


(1) A School Course of Biology 

With Suggestions for Practical and Field Work 
By L J. F. Brimble Pp. x+470. (London . 
Macmillan and Co., Ltd , 1939.) 6# 

(2) Biology for Junior Forms 

With Instructions for Simple Practical Experi¬ 
ments. By M R Lambert. Pp 320. (London * 
Macmillan and Co. f Ltd., 1939.) 3tf. 

(1) TN the preface to his book, Mr. Brimble writes 
* that “the teaching of biology is still in the 
experimental stage, and thus the completely 
satisfying course which covers the period allocated 
to it m secondary schools is still to be formulated” 
It is inherent in the nature of progress that this 
completely satisfying course may nevor be at¬ 
tained, but it stands to the author’s credit that 
here, as m his “Intermediate Botany”, he has 
made a valuable contribution to biology teaching 
“A School Course of Biology” bravely attempts 
to deal with biology as a whole science in which 
no use is made of the "convenient” divisions into 
botany, zoology and physiology. The other 
general feature of importance is that the elements 
of human biology are liberally distributed through¬ 
out the text, and here lies the reason for much of 
the intrinsic value and attractiveness of the book 
Although the requirements of candidates for 
school certificate and matriculation examinations 
are more than adequately provided for, whenever 
possible the author has carefully diverted the issue 
to deal with matters that make up the natural 
and ever-present interests of pupils Great 
prominence is given to economic uses of plants and 
animals, and attention is focused upon the human 
being in a section on human anatomy and physio- 
logy, with the attendant medicine, hygiene, health 
and fitness. Historical references are repeatedly 
inserted to illumine the facts presented. The pupil 
is invited to consider familiar plants and animals 
before attempting the unfamiliar. Another feature 
of considerable value hi represented by the author's 
attempt to inculcate the spirit of inquiry by the 
frequent inclusion of suggestions to the effect that 


though much is known in science, the vast ocean of 
discovery lies largely uncharted. 

Each chapter contains suggestions for practical 
work and, as an aid to examination candidates, 
some two hundred typical questions are provided. 
The 355 diagrams and photographs have been 
collected from many sources and are varied in 
appearance The great majority of the diagrams 
have been prepared by the author himself, these 
are uniformly excellent. It is to be desired that, 
when the book reaches its second odition, the 
author should even further extend its attractive¬ 
ness by replacing the few poorer diagrams by yet 
more of his own There are a few inaccuracies 
which are of a trifling nature The only outstanding 
omission is that no reference is made to the 
pasteurization of milk, and the section dealing with 
soil might have been extended. 

Mr Brimbles book should soon find its way to 
all schools where biology is taught and should be 
a real boon at present to teachers whose schools 
have been evacuated. 

(2) “Biology for Junior Forms” is the adapted 
third book of a series that was written for senior 
schools This senes was written using a concentric 
system so that each of them would oover a year's 
course. The third book has accordingly been pub¬ 
lished for use in the junior forms of Secondary 
Schools. It is doubtful, however, if it will achieve 
the same success in its present form as in the 
original. The pace of the introductory chapters 
appears to be too rapid for younger pupils, strange 
terms frequently being introduced without ade¬ 
quate explanation. The references to the earlier 
books of the series might also be disturbing to 
pupils having no previous acquaintance with 
them, while the exclusive divisions into botany, 
zoology and human physiology could scarcely be 
permitted in a book that is meant to be the founda¬ 
tion for Mr. Brimble's book on biology. 

This little volume contains much useful material, 
however, and with a different presentation would 
perform valuable service in the lower forms of 
secondaiy schools. T. H. Hawkins. 
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CIRCULATION OF THE BLOOD 


The Control of the Circulation of the Blood 
By Prof, R. J. K. McDowall, with the assistance 
of Lt,-Col. G. E Malcomson and I. McWhan. 
Pp. xv+619. (London, New York and Toronto : 
Longmans, Green and Co , Ltd , 1938.) 73$. 6 d. iiet. 

P ROF. McDOWALL is to be congratulated on 
the production of a comprehensive ‘Handbook’ 
on the control of the circulation of the blood, with 
seven thousand references to other works It is 
surprising that he has found time to write it 
without interrupting either his teaching or his 
research work. His book covers the ground as 
completely as such books can, and does not follow 
the eftBy course of disposing of early work by 
reference to previous reviews, but contains much 
discussion of work published before 1900, where 
such work is still considered important. 

A few minor errors are inevitable, and a warning 
to this effect is contained in the preface They can 
do little harm, since no serious man of science would 
rely on a monograph without referring to the 
original literature. The 38 figures are all taken 
from the author’s own experiments, and their 


even distribution through the book reflects his 
close practical knowledge of all the problems 
discussed 

There are 150 pages dealing with the control of 
the blood vessels in various parts of the body, 100 
pages on the heart, 80 pages on adrenaline, and 
chapters on the effects of carbon dioxide, anoxaemia, 
temperature, sleep, exercise, posture, haemorrhage* 
the pituitary, the hypothalamus, and vasodilator 
substances. The action of ions and the chemical 
transmission of nervous impulses are deliberately 
and wisely omitted; but it is a pity that there is 
no adequate account of the various theories that 
have been propounded to account for vascular 
shock. Perhaps the explanation is that the book 
has been confined to physiological phenomena, 
and shock is excluded as pathological 

All physiologists who work on the circulation 
will covet this book, whioh will give them a long 
list of references, and a considered summary of 
many problems. It will save some of them from 
arduous searches in libraries and others from the 
publication of facts already known 

J H. Gaddum. 


STUDIES IN 

Experiments in Telepathy 
By Ren6 Warcollier Edited and abridged by 
Gardner Murphy from “La T616pathie”, articles 
in the Revue Mitap&ychiqne , and recent Un¬ 
published Studies Translated by Josephine B 
Gridley. Pp. viii + 250. (London : George Allen 
and Unwin, Ltd,, 1939.) Is 6 d net 

''HIS book is a collection of material taken 
from various publications by M. Ren6 
Warcollier and put together with a foreword by 
Prof. Gardner Murphy of the Department of 
Psychology of Columbia University. 

For some thirty years, M Warcollier has been 
studying the phenomena ascribed to telepathy, 
and in this volume he sums up his impressions of 
what he has learnt and gives numerous examples 
of successes in the reproduction of drawings, 
diagrams, etc., many of which are clearly not due 
to chance alone. 

The main object of this collection of papers is 
not bo much to offer fresh evidence for the existenoe 
of a telepathic faculty as to study and discuss the 
mental processes involved, and to try to ascertain 
how to produce the phenomena at will and thereby 


TELEPATHY 

to initiate a detailed examination of the laws 
underlying them. Although the author was not 
successful in discovering any basic laws, his notes 
provide suggestive material for future experi¬ 
menters Thus some of his results indicate that 
ideas repressed by the agent seem to be transmitted 
better than those upon which his attention has 
been concentrated; whilst the faotor of the 
agent’s own activity as compared with that of the 
percipient is seen in a number of experiments. On 
the other hand an increase in the number of agents 
seems to lessen their influence, whereas the 
opposite is true as regards the percipients, who, in 
certain oases, appear to be in mental rapport with 
one another. 

Although much of M. War collier’s work does 
not seem to be open to the kind of statistical 
treatment whioh is now being applied to problems 
of this kind, and through which we may hope to 
gain a greater insight into the questions involved, 
his work is of considerable interest, since he 
is particularly concerned with the kind of mental 
factors at work if the phenomenon is a real effect 
and not due to unascertained normal causes. 
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THE PUBLIC RELATIONS OF SCIENCE* 

By Dr. Wesley C. Mitchell, 

Professor of Economics, Columbia University 


T TNTIL recently the attitude of the public 
^ toward science seemed to be growing more 
appreciative. There have always been folk who 
objected strenuously to the supposed implications 
of certain scientific hypotheses, but on the whole 
science was generally esteemed the most progres¬ 
sive factor in culture, man’s best hope for bettering 
his lot upon earth Of late this tide of approval 
has ebbed. There is a widespread disposition to 
hold science responsible for the ills men are bringing 
upon themselves—for technological employment, 
for the rise of autocracies, for the suppression of 
freedom, for the heightened horrors of war. For 
their part, scientific men are appalled at the 
hideous uses to which their discoveries are put 
They feel an urge to combat the misuses of science, 
to protect the social values they cherish, but what 
they can do is not clear. The quandary is one that 
all who cherish science should face, however 
unwelcome and difficult the task. 

I 

Let me start by recalling certain changes in the 
relations of ecienoe to society that may help us see 
our present problems in historical perspective. 

The beginnings of scientific knowledge have 
been traced to man’s dealings with the implements 
of his daily life—the sticks and stones, the skins, 
fibres, and clay he shaped to his uses, and in the 
shaping learned to know. At a later stage of 
cultural advance, thinking about natural pheno¬ 
mena, like thinking about religious observances, 
tended to break away from direct associations 
with daily work. Such efforts to understand the 
world as the Middle Ages made were concerned 
chiefly with problems of a divine dispensation 
Observation was not pertinent, and factual tests 
of conclusions were not possible. 

The re-birth qf science in the sixteenth and 
’ seventeenth centuries was accomplished by turning 
from the study of concepts back to the study of 
Nature. The new orientation was characterized 
by close observation, by the invention of devices 
to make observation more penetrating and 
accurately purposeful experimentation to simplify 
the processes observed, by close attention to 
quantity as well as to quality, by the practical 
application of mathematics to express the relations 
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observed, by reformulation oi concepts to fit the 
findings, by critical check mg of one investigator’s 
work by others, by the cumulation of tested con¬ 
clusions in old fields of research, and by the 
extension of this mode of inquiry to new fields. 
Inventing instruments for observing, sotting up 
experiments, measuring, and testing brought 
soience again into intimate touch with the practical 
arts. Investigators took a keen interest in current 
affairs, sought to profit by the skill of craftsmen, 
and to put what they learned to practical uses. 
Discoveries were applied not only to the production 
of goods, but also to navigation, fortification, 
ballistics, and administration. By the close of the 
seventeenth century the dramatic achievements of 
‘natural philosophy’ were leading many to expect 
an almost limitless advance, and the promotion of 
science was recognized as a proper object of public 
policy Kings lent their patronage to scientific 
societies Philanthropists followed the royal pre¬ 
cedents by offering prizes for improvements in the 
arts and later by endowing research 

Of course the public relations of science were 
not uniformly harmonious in this age of genius. 
But the celebrated clashes between scientific dis¬ 
coveries and beliefs held by churchmen did not 
affect many lines of inquiry and did not gravely 
retard the rising tide of investigation Not less 
characteristic of the age than Galileo’s troubles 
were Newton’s services to churchly teachings and 
to the State Scientific men have lamented that 
he devoted his later years to arguing the validity 
of biblical prophecies ; they have paid less atten¬ 
tion to his work as Warden of the Mint. It was 
adjustments in the weights of the guinea and the 
shilling suggested by Newton that gave England 
a de facto gold standard in the eighteenth century. 

An even more striking example of close relations 
between research and service to mankind is the 
life of Benjamin Franklin. The foremost American 
discoverer of bis time, he was foremost also in 
applying and disseminating science to make life 
more comfortable, more secure, more interesting, 
more hupiane. These activities were incidents in 
the life of a busy printer, editor, politician, post¬ 
master, legislator, colonial agent, and diplomat. 
But while we wonder at the extraordinary ver¬ 
satility of a man who could become both a scientific 
discoverer and a great statesman under any con¬ 
ditions, we must remember that in Franklin’s day 
science was still in its ‘natural philosophy’ stage. 
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With the cumulation of results, science became 
a more exacting mistress, requiring of her votaries 
more exclusive attention, But science did not 
draw away from the material tasks of daily life 
as it had m Greece. On the contrary, these rela¬ 
tione were becoming more intimate, while scientists 
were learning to speak symbolic dialeots Jess and 
less intelligible to the public or even to one another. 
Let me illustrate the seeming paradox by the 
relations between eoience and industry 

To most of us the modem age is characterized 
by technological progress as markedly as by 
scientific discovery. We think of the two achieve¬ 
ments as interdependent This interdependence 
was loss obvious to Franklin’s contemporaries than 
to us. Theirs was a century of great inventions, 
but inventions made mostly by men not trained 
in science. The captains of industry who carried 
the Industrial Revolution through its youthful 
phases were often technical experts, business 
executives, and capitalists united in one person. 
Men of this versatile type are still to be found even 
in ‘big business’; but they are becoming as rare as 
once they were common. For, as technology was 
elaborated, experts with special training were 
required to supervise its operations. 

The economic results produced by this unplanned 
organization of mutually stimulating activities 
astonished mankind Industry after industry re¬ 
organized its processes time and again to take 
advantage of the latest engineering applications of 
scientific discoveries, and now industries kept 
cropping up The efficiency of human labour 
increased greatly, per capita income rose, and 
hours of labour declined. Higher standards of 
living, and applications of science to the preven¬ 
tion and cure of disease, reduced death-rates and 
prolonged the average duration of life. Population 
grew rapidly in the nations that led the scientific 
procession, and spread where it would over the 
earth, dominating, exploiting, sometimes exterm¬ 
inating the non-scientific peoples Life became 
ampler if not easier for the beneficiaries of science. 

What industry owed science it repaid in many 
ways. It provided m bewildering variety lab¬ 
oratory equipment more accurate and powerful 
than that made by band It stood ready to con¬ 
struct any new contrivance an investigator de¬ 
signed, and often improved upon the original plans 
Fortunes accumulated in business were the source 
of many scientific endowments Business corpora¬ 
tions granted research funds to universities, and 
set up research staffs of their own, which were 
sometimes permitted to work upon fundamental 
problems. 

Government* recognized the social importance 
of science by making place for an expanding 
array of scientific courses in public schools and 


universities, and by undertaking wide-ranging 
programmes of research. In the United States, the 
Federal Government became the largest employer 
of scientific men. At the time of the Civil War it 
chartered the Academy of Sciences, and in the 
War of 1914—18, the National Research Council to 
advise it upon scientific problems ; in 1934, it set 
up the organization that has developed into the 
National Resources Planning Board, with affilia¬ 
tions covering the full gamut of the sciences. 

Finally, the public at large had a share in these 
great changes. It was the ultimate beneficiary of 
reductions in costs of production, of increasing 
per capita output, of new types of consumers’ 
goods, of shorter working hours, of better pro¬ 
tection against disease, of free education 

In short, this policy of laisser-faire worked 
wonders. Science helped industry and industry 
helped science. Even the backward art of agri¬ 
culture, which faces so many difficulties and un¬ 
certainties, was benefiting by research The 
dreaded ‘law of diminishing returns’ seemed to bo 
overbalanced by improvements in practice based 
upon the work of soil chemists, botanists and 
geneticists The frightful prospect of over¬ 
population that Malthus had taught the thoughtful 
to fear seemed to be dissipated by scientific 
agriculture and scientific techniques of contra¬ 
ception. Best of all, soienoe seemed to have found 
the secret of illimitable progress. 

II 

I doubt that any scientist ever accepted with¬ 
out qualification this idyllic version of the benefits 
science confers upon mankind. Certainly there 
were numerous protests from scientific quarters 
against misuses of the new technology. Geologists 
and economists warned against the rapid depletion 
of mineral deposits. Chemists feared for the 
nitrogen content of the soil. Geographers and 
meteorologists protested that wholesale cutting of 
forests and the ploughing of grass lands produced 
deserts. Biologists lamented the extinction of 
animal species and anthropologists the callous 
stamping out of simpler cultures. Social scientists 
found much amiss within the countries that were 
most progressive. Urban and rural slums per- * 
slated as centres of disease and crime. The need 
of securing capital to utilize the new technology 
put control over it into the hands of the propertied 
classes. Labour was often grievously exploited. 
Huge fixed investments that could be used for only 
one purpose made competition destructive. The 
obvious escape from these hazards was to form 
monopolistic combinations. That was pleasant for 
the monopolists, but not for other business men 
or for consumers. Besides the obvious dangers trf 
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exploitation, many feared that the great combina¬ 
tions might purposely slow down technological 
advance because it threatened rapid obsolescence 
of their equipment. 

Business did not manage even its own interests 
properly, for every few years it generated a crisis 
and depression in which it suffered along with the 
whole community , and the international relations 
of the scientifically advanced peoples showed at 
his worst “the old savage in the new civilization”. 
Demonstrations of the economic advantages of 
free trade no more stopped the imposition of pro¬ 
tective tariffs than demonstrations of the horrors 
of war kept peace. Militant nationalism seemed 
to be spreading and growing more passionate. An 
appreciable fraction of scientific energy was de¬ 
voted to contriving weapons of destruction Thus 
against the glowing pictures of science as a bene¬ 
factor of mankind could be set a dark picture of 
science putting more power mto the hands of cer¬ 
tain individuals, classes, nations, generations, givmg 
them a differential advantage over others which 
they exploited according to their several natures 

Though some of the Jeremiads I have been 
recalling belong to an earlier time, they did not 
produce a profound effect upon the public relations 
of science until recently The ills complained of 
could be regarded as ‘growing pains’ They 
represented sooial ‘problems’, which should be 
dealt with by arousing public opinion in a cam¬ 
paign of education that would load to remedial 
legislation. Problems that could not be solved by 
this time-honoured method would yield presum¬ 
ably to the slower processes of general enlighten¬ 
ment. 

This optimistic attitude was particularly char¬ 
acteristic of democratic nations It assumed tacitly 
that experts could devise whatever ‘reforms’ were 
needed, and that the majority of voters were 
intelligent enough to understand, and well dis¬ 
posed enough to support, desirable changes. Science 
had a stellar role in this programme for remedying 
the ills incidental to progress. It did not claim 
knowledge of good and evil, but it enabled men 
to make their value-judgments more intelligent by 
tracing the consequences of actions. Many people 
were devoting their energies to the study of social 
problems ; they spoke optimistically of their sub¬ 
jects as sooial ‘sciences’. It seemed not too muah 
to hope that science might presently begin to 
guide sooial practice in somewhat the same fashion 
as it guided practice in industry and medicine 

nr 

That the public relations of science have recently 
become disturbing both to the public and to 
sciehtists ifl due, not to any change in the character 


of science or the behaviour of scientists, but to 
changes in social conditions. While most people 
approved on the whole of the applications of science 
before 1914, they have come to dislike many of 
the effects produced by later applications. To be 
specific : when scientific improvements in one 
industry after another threw men out of work in 
earlier decades, the victims might suffer in silence 
or protest riotously and perhaps smash m&ohines 
But the pubho at large was not deeply concerned 
over their sufferings , it repressed disorder, ex¬ 
pected the displaced men to find new jobs for 
themselves, and blessed science for reducing costs 
of production Now that a larger part of the public 
suffers from loss of work or obsolescence of invest¬ 
ments, science is blamed for technological unem¬ 
ployment. When the modern arts of communica¬ 
tion were used to facilitate the political processes 
of democratic nations, they were extolled on all 
sides Now that these arts, further improved, are 
controlled in some countries by autocratic Govern¬ 
ments and used to suppress opposition, many good 
people treat Hcienoe as the culprit. When the 
scientific nations used their superior arms against 
backward peoples, only a few sensitive souls were 
wrathful over the unfairness or iniquity of the 
procedure Most people felt that science was good 
when it gave them a decisive advantage over those 
they wished to ‘civilize’. Now that these same 
nations are threatened by still more terrible 
weapons m the hands of their peers, their moral 
horror is sincere, and they wish scientific warfare 
back to the pit from which it was digged. 

This shift in attitude toward science as one 
happens to benefit or suffer from its applications 
is doubtless a mark of human frailty, but it is 
one at which scientists should not cavil without 
recalling a similar frailty of their own. Now that 
we are on the defensive, we discover that science 
is neither good nor bad in itself, but is merely an 
instrument that can be put to good or bad uses, 
and that the blame for bad uses should be visited 
upon those responsible for them. But when science 
was being lauded for good works, who among us 
argued that the credit belonged, not to science, 
but to those who used it for the benefit of mankind ? 

We made this discovery when difficulties forced 
us to think more carefully about the plaoe of 
science in society. Well as the old policy of hiseer- 
faire in public relations worked for a time, it had 
encouraged in us an indolent complacency foreign 
to the critical spirit of inquiry. We may not enjoy 
the shocks that have aroused us any more than 
an investigator rejoices over facts that disprove 
an elegant hypothesis; but we must face the 
situation and see what we can do to mend it. 
I venture to suggest an obvious proposition that 
seems to me of controlling importance, and to 
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point out certain corollaries that should guide both 
our attempts to understand the public relations 
of science and our future policy concerning them. 

IV 

The fundamental proposition is that scientific 
research is a social process as much as business, 
political, or religious activities are, and as such is 
interwoven with all other social processes, in¬ 
fluencing them and being influenced by them It 
is one among many social activities carried on by 
the peoples of our culture. Like all such processes, 
it is carried on by men who learn in childhood 
languages ill-suited to close thinking , by men 
who wish to eat, to make love, to win approval 
as well as to know ; by men who are reared in an 
environment of emotional likes and dislikes ; by 
men who become so absorbed in their technical 
tasks that they have little energy to criticize the 
non-scientific parts of their own make-up These 
scientific men form a tiny fraction of their com¬ 
munities. So far as they succeed in emancipating 
themselves from the misconceptions and prejudices 
prevailing m their social groups, they become by 
virtue of their partial emancipation queer creatures 
whose judgment most people mistrust outside of 
their specialties. Both the temperament that in¬ 
clined them to research and the habits they form 
in research tend to make them awkward, ineffective, 
reluctant in appealmg to the emotions that are so 
potent in influencing men. 

It is difficult to see how a few scattered indiv¬ 
iduals, each accustomed to think for himself and 
to be critical even of his fellow inquirers, can guide 
public opinion except by slow educational pro¬ 
cesses In the long run, their thinking may rule the 
world, just because it serves the purposes of man¬ 
kind better than the traditional thinking it 
gradually replaces. But in the short run, others 
take of scientific discoveries only the parts that 
have an immediate application, and put these 
parts to such uses as they see fit—uses that serve 
whatever aims these others pursue The prompt 
and potent influence of science upon society comes 
from these uses, good and bad, which scientists 
control only in small part 

Even in democratic countries, then, scientific 
men find it hard to bridge the gulf between their 
attitudes and those of the general public. In 
autocratic States the Governments might give 
scientists fuller opportunities to direct public 
policies than they enjoy in the democracies But 
the autocratic States known to us are not built 
on that model. They are avid for'science, to be 
sure, but only for science that is an uncritical 
servitor of ends the rulers determine. As 
between the difficult public relations confronting 


Feb. 10, 1940, v». i« 

them in democracies and the shackling of 
free inquiry confronting them in autocracies, 
scientists cannot hesitate. Theirs is a world of 
intellectual freedom, not perfect alas, but the 
freest world the mind of man has yet created, and 
to let any authority under any pretence prescribe 
what conclusions they shall accept as scientific is 
to stultify the spirit of science. 

V 

What, then, can scientists do to improve their 
public relations in communities where thpy a#e 
relatively free ? 

As I see the situation, they have two sets of 
opportunities and responsibilities; first, their 
opportunities and responsibilities as citizens; 
second, their opportunities and responsibilities as 
investigators. 

What scientific men can do as citizens is like 
what other intelligent men can do. If democracy 
is to work well, many people must form considered 
judgments upon a wide variety of problems. In 
forming a considered judgment on a given issue, 
what experts have to say should be taken into 
account. Who these experts are depends upon the 
character of the issue ; more often than not con¬ 
tributions are needed from several kinds of 
specialists. All the many species of the genus 
scientist belong at one time or another in the list 
of desirable technical advisers , so also do lawyers, 
business organizers, labour leaders, social workers, 
educators, civil servants, politicians, and so on. 
When matters within the competence of some 
group of scientists are involved, they should con¬ 
tribute what they know, whether formally invited 
to do so or not. To make their advice effective 
they should welcome help from people more 
skilled than themselves in the arts of popular 
presentation. On matters concerning which a 
scientist has no special knowledge, he should listen 
to others and form the best judgment he can from 
what they advise To an individual this task of 
sifting and weighing different opinions is time- 
consuming and difficult. On complicated issues 
organization is needed to bring into focus all the 
intelligence available in the community. Hence 
one of the civic duties incumbent upon ail scientific 
men in common with other citizens is to support 
vigorously but critically the nascent movement 
toward organizing all the intelligence we possess 
for constructive study of social problems, before 
they become pressing emergencies that have to be 
dealt with in a hurry that allows no time for careful 
thinking. 

The outside limits of what scientists 0&n accom¬ 
plish as citizens are set by their ignorance. Hot 
merely does no individual have mere than a ttey 
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fraction of'the knowledge that is needed; all the 
a dentists of the country put together do not know 
enough to solve many of the problems that a 
democracy faces. In addition to the responsibilities 
they share with all other citizens, scientific men 
have the special duty of trying to increase the 
kind of knowledge required to deal intelligently 
with public problems. Their opportunities and 
responsibilities as citizens merge into their oppor¬ 
tunities and responsibilities as investigators 

From the social point of view, the most urgent 
item in the unfinished business of science is to 
increase knowledge of human behaviour. If we 
had keener insight into individual psychology, we 
might not be able to alter fundamental drive®, but 
we might be able to direct them into beneficent 
channels. Preaching righteousness doubtless pre¬ 
vents men from being as bestial as they might 
otherwise become Appeals to reason prevent them 
from making as many errors as they otherwise 
might. But the moralist and the rationalist admit 
that the results of their efforts are grievously dis¬ 
appointing. Scientific men with any gift of self- 
analysis realize that they have their own shares of 
selfishness and animosities To subdue traits in 
oneself is hard enough to give an inkling of the 
difficulty of controlling them m society at large. 
Perhaps—and perhaps is all we can say—if we can 
come to a clearer understanding of how we behave, 
we can learn how to condition men so that their 
energies will go less into making one another 
miserable. 

We all know that the social sciences lag for 
behind the natural sciences. That is because 
they deal with phenomena more complicated, more 
variable, and less susceptible of experimental 
manipulation. Since social investigators cannot 
experiment at will upon social groups, they 
cannot effectively apply to their problems the 
methods that have made the laboratory sciences 
strong. 

Yet the case of economics and its sister sciences 
is not hopeless. The rapid growth of statistics is 
providing mass observations upon social behaviour 
of many kinds; the equally rapid growth of 
statistical technique enables us to learn more from 
a given array of data than our predecessors could. 
These materials and methods are making it possible 
to measure many social factors, some rather accur¬ 
ately, some roughly. Uniformities appear not only 
in averages, but also in the way in which individual 
items are distributed about their means. State¬ 
ments in terms of probability can be substituted 
for vague statements about the effect a certain 
cause ‘tends’ to produce. True, work on this 
observational bask encounters many difficulties. 
It & hmited by the variety, extent and accuracy 
of rehable data upism human behaviour. It is 


laborious, slow and expensive. In presenting' his 
work a realistic investigator begins with a critique 
of his data and methods ; he ends by setting forth 
the probable errors and limitations of his results, 
and the road from the beginning to the end may 
be long. Instead of definitive conclusions he thinks 
others should accept, he presents tentative approx¬ 
imations he expects others to improve. The work 
has not even the advantage of calling for less hard 
thinking than speculative theorizing ; for the rela¬ 
tions among the variables in the problem are 
seldom manifest of themselves. All that can he 
claimed for this type of work is that it deals with 
actual experience, that its results stand or fall by 
the test of conformity to fact, and that it grows 
cumulatively after the fashion of the observational 
sciences. But that is enough to give mankind 
strong reason for following this lead in seeking the 
knowledge required to improve social organization* 

But science cannot flourish in the future and 
yield the fruits for which we hope unless freedom 
of thought prevails. The democratic way of life 
and the scientific way of thinking grew up together, 
each nourishing the other. If one now fails, the 
other will falter. Where democracy is suppressed 
to-day aoienoe is fettered ; for autocracy cannot 
brook disinterested criticism of its dogmas or its 
practices. Freedom of scientific work in the years 
to come can be guaranteed only by preserving 
the institutions that secure freedom to all 
citizens. 

Perhaps scientific men have more at stake than 
any other social group in the struggle to maintain 
democracy. To this struggle they can make a crucial 
contribution. The fact of free societies hangs upon 
the wisdom or folly of mass decisions. The gravest 
dangers to democracy come from within, not from 
without They an' ignorance, and propaganda that 
turns ignorance to its uses. The best way of dis¬ 
pelling ignorance is by diffusing knowledge. The 
most effective defence against meretricious prop¬ 
aganda is critical inquiry. John Dewey is war¬ 
ranted in saying that “the future of democracy 
is allied with spread, of the scientific attitude”. 
To foster this attitude among their fellow citizens 
by all moans within their power is a duty incumbent 
upon us who cherish science As teachers in schools 
and colleges we can help thousands to develop 
respect for evidence. As citizens We can be brave 
opponents of prejudice and hysteria. We can pro¬ 
mote general understanding of the methods and 
results of science through our own writings or 
those of allies more drilled in popular exposition* 
These things we should do, not as high priests 
assured that they are always right, but as workers 
who have learned a method of treating problems 
that wins cumulative successes, and who Would 
like to share that method with others. 
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A NEW APPLICATION OF ECHO-SOUNDING 

By Dr. C. H. Mortimer and Dr. E. B. Worthington, 

Freshwater Biological Association, Ambleside 


TJY 1937 the biological researches at Wray 
Castle had reached the stage when ft detailed 
bathymetric survey of Windermere was desirable 
as a basis for studying features of the lake bed. 
The Hydrographer to the Admiralty kindly agreed 
to co-operate on the technical side, and a survey 


was carried out by Lieut.-Commander Farquharson, 
of the Admiralty’s hydrographic staff, using a 
magnetostriction recording echo-sounding machine 
of Admiralty pattern manufactured by Messrs 
Henry Hughes and Son, Ltd. The main feature 
of the recorder (Kg, 1) is a drum which is rotated 
at a constant speed by an electric motor. An arm 
attached to the drum carries a metal ‘pen’ which 
traoes the record on paper moistened with solution 


of potassium iodide and propelled slowly through 
the machine. Contacts on the drum are arranged 
in such a manner that a supersonic sound impulse 
is transmitted from an oscillator, below the surface 
of the water, for an instant when the revolving pen 
has just begun its transit across the paper. The 
sound impulse, directed downward, is 
reflected from the bottom, is picked up 
by a receiving oscillator also mounted in 
the water, is amplified and passed to the 
pen. The rises in voltage at the pen 
point, consequent on the transmission and 
return of the signal, cause electrolysis of 
the potassium iodide and produce brown 
stains of iodine on the paper—one, the 
zero mark, at the instant of transmission, 
and the second on the reception of the 
echo. The distance along the arc of the 
pen’s track between these two marks 
represents the depth of water, and the 
process, repeated at each revolution of 
the drum, gives a continuous record of 
depth The whole equipment, consisting 
of the recorder, amplifier, oscillators and 
12-volt accumulator, can be mounted 
oomfortably in a small launch or rowing 
boat. 

In the survey of Windermere 260 cross- 
sections, representing some 150 miles of 
continuous sounding, were recorded during 
five weeks, and the measurements of 
depth were afterwards made available 
by the Admiralty cm the 6 in. to a mile 
scale, with certain areas in greater detail 
on 25 in. to a mile maps. The results of 
this survey, sufficiently valuable in the 
information they provided regarding the 
depth of water, proved to be of much 
interest in quite another way. Many of 
the records not Only showed an echo from 
the floor of the lake, but also a second, though 
fainter, echo, and sometimes more, at vertical dis¬ 
tances (measured on the records) of up to 13 
metres below the lake floor. It is known that much 
of the lake bottom is covered by soft mud of 
considerable depth, presumably overlying rock or 
glacial clays which formed the floor of the lake 
at the conclusion of the Ioe Age. Therefore, It 
seemed that the double echo shown oh the record* 
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could be explained on the assumption that only 
some of the sound -wares transmitted by the 
machine were reflected from the interface between 
mud and Water* and that others penetrated the 
waterlogged deposits and were reflected by the 
harder glacial clay or solid rock underneath In 


able conditions, all showed depths which agreed 
to within a foot with the depth of deposit as 
indicated on the echo records. In addition, cores 
of the deposits have been obtained from some parts 
of the lake, first with a simple tube driven into the 
bottom and later with a special core-sampler 



\ * 

Fig 2* X 

Kcho- niccoRi) of a section across Low Wray Bay, WmoJCRMEHE 
X are time marks rerouted every thirty second h, 


other parts of the lake (A in Fig 2) the bottom 
appeared as an intense black mark with one or 
more fainter marks below, at apparent distances 
below’ the bottom equal to the depth of water 
In such cases it seemed justifiable to assume that 
all the sound waves were reflected from a hard 
bottom and that, since an air-water interface 
reflects supersonic sound, they were afterwards 
re-echoed to and fro between the surface and 
bottom. If these interpretations were oorreot, the 
echo-sounding machine could be used to give 
information regarding the kind of bottom and the 
depth of soft deposits Accordingly, the research 
was followed up by (I) making observations on 
the deposits themselves, and (2) carrying out 
surveys with the echo-sounder on fourteen other 
of the larger lakes in the district. 

In the first of these projects, sections 
such as that shown in Fig* 2 were ex¬ 
amined and it was confirmed by the use 
of lead and grab that at A the bottom is 
bore rock, at B it is soft mud, at C stiff 
clay overlain by a thin deposit of soft 
mud. At D beds of water weed 
(Potamogeton) growing in the mud were 
under the oscillators as the superficial 
marks made their appearance on the 
record, and at E a stony bottom could 
be seen through the shallow water. 

Direct measurements of the actual depth 
of soft deposit were made with a probe 
of special design constructed by Dr. J. A, 

Ramsey of Cambridge. Of twenty-one 
such measurements made under favour- 


described previously 1 . The examination of cores 
is important because many of the echo-records 
(for example, at some points in Fig. 2) indicate 
stratification of the deposits Moreover, the cores 
throw light on the post-glacial history of the lake 
basin . they show fine varving in the deposits, 
and there* is an alternation between periods in 
whioh inorganic, probably ice-eroded, particles 
are predominant with periods when the bulk of 
the deposit is made of the shells of diatoms. The 
succession of diatom and other organic remains 
in these cores is being studied by Mitt? W. Pen¬ 
nington of the University of Reading. 

The surveys of other lakes, made by members of 
the staff at Wray Castle, serve to confirm the main 
bathymetric features as determined by H. R. Mill*. 



Fig. 8. 

ECHO-SBCOfcD OF SECTION ACROSS EftTH WAITE WaTBB. 
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These surveys were not of the same detail as that of 
Windermere, but sufficient sections were recorded 
to obtain a good idea of the bottom characters. 
The photograph of a representative record from 
Esthwaite Water, reproduced in Fig, 3, shows a 
mound of hard bottom projecting through an 
even layer of soft deposit Over the rest of the 
section the thickness of soft deposit is roughly 
uniform and the mud profile follows in smoother 
outline the irregularities of the hard floor below. 
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the interpretation of the echo-records can be 
accepted without reserve. The speed of travel 
and the penetration of supersonic sound in water¬ 
logged deposits have yet to be determined, and 
the nature of the interfaces from which it is reflected 
awaits investigation. But it seems probable from 
the results mentioned above that the echo¬ 
sounding machine provides a means of measuring 
the result of subaqueous deposition over long 
periods of time. Such measurements would be of 



Mean depth 
of water 
(metres) 

Mean depth 
of deposit 
(metres) 

Volume of deposit 
(10* cubic metres) 
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99 

Eoncnlale Water 
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94 

Coniaton Water 

24‘1 

1*09 

5 4 

90 7 

S 6 

78 

Windermere 

22 ft 

1-92 

_! 

24-1 

230-5 

10*5 

70 


In other cases, for example at D in Fig. 2, such 
irregularities are masked by a level blanket of 
mud. Fig. 4 shows another type of sedimentation 
in a region—the narrows joining the north and 
south basins of Windermere—in which an appre¬ 
ciable water flow is to be expected The figure 
shows a scoured channel on one side with a mud 
bank on the other, a condition which might be 
expected from the configuration of the locality. 
A more complex kind of sedimentation, in which 
the deposit appears to be divided into a series of 
strata, is suggested by other reoords. All these 
types of record have been exactly reproduced 
over the same positions at different times by 
two recorders having differences in the details 
of construction, and recording on different 
scales. 

It must be emphasized tliat further direct 
observations on the deposits arc required before 
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practical use in connexion with reservoirs and 
harbours where the deposition of soft deposit on 
a hard floor often takes place rapidly. They 
would also be of much interest to hydrographers, 
geologists and limnologists For example, in each 
lake so far examined, the total volume of soft 
deposit, as computed from the echo-records, is 
found to be related to the size and character 
of the drainage basin. This is illustrated in the 
accompanying table of values for selected 
lakes. 

The figures in the last column but one represent 
the depth of deposit in centimetres if it were 
spread evenly over the whole drainage basin, and 
may be regarded as an index of silting rate. 
Pearsall 1 showed the controlling influences of tie 
silting rate cm the distribution of aquatic plants; 
his classification of the lakes of the district on this 
basis is corroborated by the nev data from echo¬ 
sounding. 

Since the Work described above was carried out, 
the work of Stocks 4 and Bust* has been brought 
to our notice. Using a different type of non- 
recording echo-sounder in Kiel Bay, they obtained 
double and multiple echoes over soft bottoms in 
contrast to single echoes over hard bottoms, and 
they put forward an interpretation similar to the 
one advanced here, 

We are much indebted to Messrs. Henry Hughes 
and Son for the loan of echo-sounding machines 
and to those scientists who have given help in 
the work. A fuller account of the surveys is being 
published elsewhere*. 

> jrsBikltt. B and Mortimer, 0, H., BaTVM, MS, 894 <1*99), . 

' Mill. H. B„ Gmq. e, 40-79,189-199 (18W). 

1 PetnaU, W. BL, Proc. Jfa*. Soe H », 90, 9*044 (198&. 

* Stock*. tt, 9*8-87 (1«5). 

JMwwto.'tt. 887-49 
4 Mortimer, C. is th* pw*. 
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Prof. F. K. Richtmyer 

HPHE death of Prof. Floyd K. Richtmyer on Novem- 

1- her 7 has removed a notable figure from scientific 
circles in the United States. Bom in 1881, he 
graduated at Cornell, most of his academic life being 
spent as a member of the staff of this same University 
His doctoral dissertation was on the subject of photo¬ 
electric phenomena, and studies on physical photo¬ 
metry occupied several years of research, during 
which time he worked under the guidance of E. L. 
Nichols. 

During the War of 1914-18 the urgent need of 
optical information and instruction in connexion 
with the development of military instruments and 
with numerous problems of xusion not only led to 
the rapid growth of the Optioal Society in London 
but also to the foundation of a strong sister society 
m America. Dr, Richtmyer, appointed in 1918 to a 
full professorship at Cornell, was a leading figure in 
the American Society from the beginning, and played 
a most important part in the subsequent develop¬ 
ment of the American Institute of Physics. 

At various times he was elected to the presidency 
of the Optical Society of America, the American 
Physical Society, and the American Association of 
Physios Teachers. He was associate editor of the 
Journal of the Optical Society from 1917 onwards, 
and in 1902 he became editor-in-chief of the Journal 
and the Review of Scientific Instruments. In the 
some year, he was elected to the National Academy 
of Sciences, 

Anyone who knows the characteristically friendly 
meetings of the Optical Society of America, lieid 
fairly frequently at various centres in the States, will 
fully appreciate the careful organization that must 
have been carried out by a group of which Richtmyer 
was one of the leading figures Hus careful and 
thorough work as editor of the Jvumal has benefited 
many who appreciate the high standard which is 
maintained in its pages. Perhaps he is best known to 
present-day students of physics through his text-book 
'Introduction to Modem Physios'*, in whioh his great 
gifts as a teacher and expositor are reflected. 

In recent years Richtmyer had many administrative 
duties at Cornell, that most pleasant of universities 
with its tree-shaded campus high above the blue waters 
of the Senaoa Lake, but he found time to direct the 
studies of a class of graduate students in a laboratory 
where the atmosphere is progressive and stimulating. 
Bis chief recent interests lay in the fields of X-rays 
and spectroscopy, and many papers have borne 
witness to his thoroughness and care in experimental 
work. 

The many in the United States who Wied on 
fttohtinyeris judgment and experience will miss him 
greatly and their regret will be shared by many in 
Britain who had the privilege of meeting him. 
V s . > r . L. C, Maim*. 


ARIES 

Mr. G. Herbert Nall 

The death of Mr. G. Herbert Nall at the age of 
seventy-nine years occurred on January 14. Mr. 
Nall was educated at Shrewsbury and at Queen's 
College, Oxford, where he took a second class in 
Classical Moderations (1681) and in Lit. Hum. (1664). 
He was appointed lecturer in Queen's College in 
1884 and was classical master and librarian at West¬ 
minster during 1686-1922. He was housemaster 
of tho Home Boarders from 1895 and edited many 
books of the classics for use in schools. 

As well as being a classical scholar, Mr. Nall had 
a bent for natural history which was developed by 
angling in Great Britain and the Scandinavian 
countries while he was at Westminster. After he 
retired he took up the scientific investigation of the 
life of freshwater fish and in particular of sea trout 
and trout. Working under the auspices of the 
Fishery Board for Scotland (now the Fisheries 
Division of the Scottish Home Department) he applied 
the technique of scale reading to, and became the 
recognized authority on, this species. As his work 
developed, it became clear that the life-story of the 
sea trout was more complicated and liable to greater 
variations than that of the salmon, and if a true 
picture was to be obtained an extended and detailed 
investigation would be necessary. This laborious 
task Mr. Nall attacked wholeheartedly. In spite of 
the size of the undertaking he was never daunted 
by detail and never thought any trouble too great 
m order to be sure of his material or of the facts 
which he elicited from it. His main work was in 
Scotland, but in addition he did much in England 
and Wales : he also did not omit Ireland and certain 
European countries from the scope of his survey. 
He finished his fortieth paper (publication of whioh 
will imfortunately be delayed by the War) for the 
Scottish fishery department a few minutes before he 
died. Many other papers by him were published in 
various journals. His latest work did nothing to 
disturb his conclusions reached a few years ago, and 
his 44 Life of the Sea Trout" will for long remain 
the standard work on that subject. It is not too 
much to gay that our very complete knowledge of 
the life-history of the sea trout is due almost entirely 
to his efforts. 

In the death of Mr. Nall, freshwater fishery research 
in Great Britain, and particularly in Scotland, has 
lost an enthusiastic and painstaking worker who has 
accomplished much. In his passing those Who knew 
him have lost a quiet, humble soul and one who 
never failed to help others* 


We regret to announce the death of Sir Gilbert 
Morgan, OJ3J2., F.R.8., formerly director of 
chemical research, Department of Scientific and 
Industrial Research, on February 1. 
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NEWS AND VIEWS 


Two Eminent Swedish Chemists 
The year 1840 saw tfie birth of the two Swedish 
chemists, For Theodor Clove and Lars Frednk Nilson, 
the former of whom was bom at Stockholm on 
February 10. Clove wan the son of a merchant, Nilson 
the son of a farmer of Os tergot bland Both of them 
became students at the University of Uppsala, 
where they came under the influence of L, F Svan- 
berg, who had been the fnend of Berzelius. After 
graduating, and teaching chemistry at Uppsala, Cleve 
worked in Wurtz's laboratory in Paris, and in the 
mineralogical laboratory at Stockholm; he then 
made a geological excursion to the West Indies After 
his return home, in 1870 he woe given a post at the 
titookholm Technical Institute, but on Svanberg’s 
retirement became professor of chemistry at Uppsala 
and held this position until shortly before his death. 
Like liis contemporary Nilson, lie did valuable work 
on the rare earths, and he showed that scandium, 
the element discovered by Nilson, was identical with 
the eka-boron of Mendel£eff. ]t was partly for his 
work on the rare earths that ho was in 1894 awarded 
the Davy Medal of the Royal Society. Towards the 
end of Ills life he became absorbed in biological 
studies. For the Chemical Society, of which he was a 
foreign member, he wrote the memorial lecture on 
the Swiss chemist J. C G. de Marignac (1817-94) 
He died at Uppsala on .Tune 18, 1905. 

While Nilson wo»*a^ known for hm investigations 
on the rare earths, he rendered great service to his 
country as an agricultural chemist. Fanning was in 
his veins, and he always retamed an interest m the 
prosperity of his native district. After holding the 
chair of analytical chemistry at Uppsala from 1878 
until 1883, he was called to Stockholm as professor 
of chemistry m the Royal Academy of Agriculture. 
In the next sixteen yeai*8, while engaged on his 
official duties, he published nearly sixty papers on 
soils, manures, etc, and his inquiries led to the 
draining and cultivation of the swamps of Gothland, 
and to the introduction of the sugar beet. He was 
elected a foreign member of the Chemical Society 
m 1888. He died on May 14, 1899, in his fifty-ninth 
year. 

The Parliamentary and Scientific Committee 
A NKKrrNU of the Parliamentary and Scientific 
Committee was held at the House of Commons on 
January 31. In the absence of the chairman, Captaui 
D F. Plugge, M P., the chair was taken by Major H A. 
Procter, M.P, The Secretory announced that the 
following bodies have now definitely agoeed to support 
the new Committee : Association of Scientific 
Workers* Institute of Chemistry, British Association 
of Chemists, National Veterinary Medical Association, 
Institution of Structural Engineers, Institution of 


Marine Engineers. British Association for the Advance* 
ment of Science, Institution of Mechanical Engineers, 
Pharmaceutical Society of Great Britain, Institute of 
Fuel, Institute of Gas Engineers, Thames Barrage 
Association, Oil and Colour Chemists Association, 
Institution of the Rubber Industry, Association of 
Applied Biologists, Universities Federation for Animal 
Welfare. 

The Secretary also reported that the following Mem - 
bers of Parliament had agreed to become members of 
the Committee : Captain Plugge, Colonel Baldwin - 
Webb, Mr Markham, Mr E W. Salt, Mr. Alan Charl¬ 
ton, llr Haden-Guest-, Sir John Graham Kerr, Mr. 
R. R. Stokes, Sir Murray Sueter, Mr. David Adams, 
Mr. Henry Haalam, Sir Ernest Graham-Little, Major 
Procter, Mr Kenneth Pickthom, Mr. W. Higgs, Mr. 
R. H Morgan, Mr. W. R. Duckworth, and Mr. I. 0. 
Hannah It was agreed to give all possible support 
to affiliated scientific and technical bodies in ensuring 
fair treatment for scientific and technical workers in 
connexion with military service, not only so far as the 
Ust of reserved occupations is concerned, but also with 
the view of ensuring that the special qualifications 
Of scientific and technical workers enrolled in the 
Fighting Services should be properly appreciated and 
developed. Discussion also took place on the report 
of the sub-committee winch has been investigating 
the question of the nutritive value of bread, having 
regard to the important of bread as an article of 
diet in war-time. 

Venereal Diseases in War-time 

At an extraordinary general meeting of the British 
Social Hygiene Council, held on January 29, attention 
way concentrated upon the circular letter recently 
dispatched by the Ministry of Health to local govern¬ 
ment authorities relating to the control of venereal 
disease in war-time. During the War of 1914-18, some 
400,000 members of the armed forces were treated 
for venereal disease, necessitating the withdrawal of 
the majority of the patients from active service for 
periods varying between five and six weeks. To-day, 
the Ministry is anxious that the great reduction in 
the numbers of people suffering from venereal disease 
since 1918 should be at least maintained during the 
social upheavals that are caused by war conditions. 
The movements of population from towns to the 
vicinity of munition factories, military camps and 
aerodromes in the country districts bring grave 
problems 

In the circular the Ministry of Health emphasises 
the need for the maintenance of existing measures 
for the treatment of the diseases, while, in areas 
where the services provided are deficient, It is 
suggested that clinics and personnel should be 
adequately augmented. The introduction of fully 
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equipped mobile clinical unite is suggested for in¬ 
creased efficiency. It wets pointed out at the meeting 
that no financial assistance is provided, and the bur¬ 
dens now borne by local authorities are such that with¬ 
out assistance from the national exchequer little can 
be done. Further, it is felt that the Ministry’s circular 
pays insufficient attention to the enlightenment of the 
public as a preventive measure and makes no 
mention of the needed increase in the number of 
trained venereal disease almoners. The omission of 
any reference as to the means whereby local author¬ 
ities are to be financially reimbursed for providing 
these services has caused considerable dissatisfaction. 
A strongly worded resolution to that effect was 
adopted. 

Development of International Health Organizations 
In a recent paper (Arw Med . Bust ,, 3 eer, s 1, 519 ; 
1939), Dr. Robert A Lyon, of Cincinnati, points out 
that before the nineteenth century individual nations 
or cities tried to check the entrance of disease by the 
application of quarantine laws at ports and land 
frontiers. It was not, however, until the early 
decades of the nineteenth century that international 
co-operation in health matters was first sought by 
countries on the Mediterranean. In 1839, Turkey 
invited representatives of other nations to meet a 
Hanitary Commission at Constantinople for better co¬ 
operation in the enforcement of quarantine regula¬ 
tions. A few years later, Egypt made a similar request, 
and in I860 the Egyptian Council at Alexandria 
undertook the medioal supervision of traffic through 
the Suez Canal. In 1851 the first International Health 
Convention met m Paris, and since then thirteen 
similar conventions have been held m different 
European cities and at Washington for the purpose 
of formulating regulations concerning the notification 
of oholera and plague and arrangement of medioal 
inspection of crews and passengers as well as the 
inspection and disinfection of cargoes 

In 1909 there was established in Paris an Inter¬ 
national Hygiene Office, tlie function of which 
has been to collect and unify the many national 
laws of sanitation and quarantine, to supervise 
the health laws applicable to pilgrims, to estab¬ 
lish medical facilities for the treatment of venereal 
disease in ports in all parts of the world, to in¬ 
vestigate the transmission of disease by aerial 
navigation, to publish public health information, 
and to carry out specific investigations. The 
organization of a Health Section of the League of 
Nations began in 1920, and in 1921 it became part 
of the permanent secretariat of the League, with 
offices in Geneva. The Section consists of three 
divisions, namely, a directing committee, a consulting 
committee of experts consisting of the directors of 
the International Health Office, and an executive staff 
composed of public health experts, statisticians and 
oterks who devote their whole time to the work. 
The Section has done valuable work in the control 
of epidemics, the standardization of medioal pro¬ 
cedures, and the collection and publication of medioal 
information. 


Black-Headed Gull Survey 
The survey of the bleak-headed gull (Lama 
ribHhundus) carried out by P. D Hollom, with the 
help of 100 other observers for the British Trust for 
Ornithology (British Birds, Jan 1939), gives a total 
number of 70,000 breeding pairs in 124 gulleries in 
England in 1938 and 6,000 in 34 gulleries in Wales. 
There were 145 gulleries in Scotland and 39 in 
Ireland; but it is believed that more birds exist in 
these two countries, which were not fully surveyed. 
The larger part of the gull population is in the north 
of Bntaui, and although there lias been a great 
increase at many places tins century, there were 
probably larger numbers of gulls in the country a 
century ago, and at many northern gulleries there 
has been a decline in recent years. The largest 
British gullery, at Kavenglass, Cumberland, has 
50,000 birds—five times that of the next largest 
and two thirds of the total gu.II population of 
England. There are no gulleries of tins species m 
the Isle of Man, and strikingly few in the counties 
bordering the Bristol Channel. 

Nearly forty per cent of the colonies are twenty 
miles or more inland from the sea and the highest 
at. 1,925 ft above sea-level at Green nett Moss, 
Great Whemsido, Yorkshire, formed in 1921, where 
200 pairs nested in 1938. The total number of 
colonics m the British Isles is given as 488, but there 
is also a very lengthy list of deserted colonies. Some 
of the gulleries, as the Delamere Forest of Cheshire, 
date bock to the early seventeenth century. There 
seeiriR to be no truth in the belief that use of these eggs 
for food during the War of 191-4-18 depleted many of 
the present gulleries and tended to disperse the gulls 
over a wider area, as this started before 1914 in 
many instances Cumberland and Yorkshire ore 
very rich in those gulleries, the former county having 
19, many of them on the Solway marshes, and the 
latter county having 29. 

Marriage-Rate in War-time 
The November issue of the Statistical BnUstin of 
the Metropolitan Life Inauranoe Company of Now 
York contains a review of the course of the marriage- 
rate during the War of J9l4r-18 in the countries 
immediately concerned. With the outbreak of 
hostilities in 1914 the marriage-rate of all the 
belligerent countries fell precipitously. In France, 
for example, the rate dropped from a level of about 
8 per 1,000 during the period 1651-1913 to a minimum 
of 2*3 in 1916. In Germany the pre-war average 
rate of about 8 per 1,000 sank to 4*1 m 1915 and 1916. 
In Italy the rate fell to 2*7 in 1917. In England 
and Wales the rate, which for a long time had been 
about 8 per 1,000, showed a transient rise to 9*7 in 
1915 and then fell to 6*9 in 1917 In the United 
States the minimum reached in 1918 was not far 
below an average of 10*4 for 1914-16, the years pre¬ 
ceding the entrance of the United States into the 
war. The end of the War wae followed by a prompt 
rebound to unusually high figures. Thus in France 
the rote rose from 5*5 per 1,000 in 1918 to 14-0 in 
1919 and 16*0 in 1920, and similar though lees 
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pronounced rises took plaoe in Germany and moat 
of the other belligerent countries. Even some of the 
neutral countries shoved a distinct reaction, whioh 
in the case of Switzerland was more marked than that 
of England and Wales. 

Rehabilitation of Adult Prostitutes 
ExpeSubncb shows that the problem of prostitu¬ 
tion tends to acquire particular importance in time 
of war, not only for the countries directly involved 
but- also for other countries, and the publication by 
the League of Nations Secretariat of a third and 
concluding volume of studies on this subject is 
therefore opportune (League of Nations Pamphlet, 
iv, 4, Messrs. Allen and Unwin, 40 Museum Street, 
London, W.C.l ; 1030. 3*. fid. net) An endeavour 
is made in this volume to elucidate the controversial 
question of possibilities of reclaiming prostitutes for 
re-entry into the normal life of the community. 
Institutional training is dismissed at some length, 
and an account is given of the different approaches 
made by various types of institutions, religious and 
lay, to the problem. The Advisory Committee 
which studied this question came to the conclusion 
that, if certain principles are applied and certain 
psychological factors recognized, rehabilitation of 
adult prostitutes is, within limits, both feasible and 
successful. The volume should be useful not only to 
those directly concerned with the problem of re¬ 
habilitation, but also to all social workers who have 
to deal with the very complex question of prostitution 
m general. 

London School of Hygiene and Tropical Medicine 
Thb report for 1038-39 of the London School of 
Hygiene and Tropical Medicine, incorporating the 
Boss Institute, is, as usual, of great interest. It 
should be realized that- studies which seem minute 
and insignificant, such as the survival and fertility 
Of insects under highly unfavourable conditions, 
may be of the utmost importance to planters and 
owners of big estates They should subscribe more 
generously to a School wlueh doeH so much for their 
welfare. The Institute, while busy at home with 
many discoveries, including bacterial survival for 
well over a century, has been continuing the attack 
on the problems of Anopheles mtmmus in Assam, a 
mosquito which can be controlled more effectively 
by shading than by the use of drugs. 

It is very satisfactory to learn that in the chief 
field stations of tea estates in India it has been 
possible to train a staff of Indians as surveyors of 
malaria and laboratory assistants. The annual 
malaria control course For laymen wliioh started at 
the Institute in 1029 is free, and from small beginnings 
has now attracted more than a thousand learners. 
Ceylon has had in the poet great outbreaks of malaria 
due to drought, but the failure of two monsoons 
during the year under survey did not lead to the 
major outbreak that might have been expected. The 
Ocrylon Government and the Estates Malaria Control 
scheme confined the trouble to minor eruptions. This 
is a specimen of the remarkable work that Is done. 
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The energies of the Institute are* indeed, far dung. 
They have been extended to the Gold Coast and the 
question of mass emigration of refugees from Central 
Europe to British Guiana. Dr. Chester Beatty’s 
speech at the annual ‘Mosquito Day* luncheon dwelt 
rightly on the comparatively meagre support given. 
Some of the travelling specialists are constantly 
employed and clearly overworked. 

A New Type of Wood-Burning Stove 

A new stove, developed by the Connecticut Forest 
and Park Association in co-operation With Prof. 
L. E. Seeley, heating expert of Yale University* 
burns wood with an efficiency estimated at ninety 
per cent. It is capable of heating two or three rooms 
and requires filling only once or twice a day. A 
report issued by Science Servioe, of Washington, 
D.C., says that the new heater holds about two and 
a quarter cubic feet of wood, or slightly more than 
60 lb. It is estimated that it will generate about 
40,000 B.T.U./hr. for an eight-hour period without 
attention This amount of heat is sufficient for two 
or three rooms in cold weather. In mild weather the 
heater will easily run more than twenty-four hours 
without attention. 

The new heater differs radically in design from 
the usual type of wood-burning stove Air supply 
is limited as in any tight heater, but all air is not 
directed into one space, as is customary ; instead, 
provision is made for pre-determined amounts of air 
to enter th» oombustion chamber, while a separate 
air supply is allowed to mix with the highly heated 
gases formed by the burning wood. The wood gases 
are passed through small passage-ways called oom¬ 
bustion ports where they are burned separately from 
the wood. The process is a partial distillation of the 
wood producing charcoal and gas, and the products 
are burned in different spaces. The result is high 
efficiency with a minimum of loss in soot, creosote 
and ash. The Governor of Connecticut, who has 
expressed interest in the establishment of a per¬ 
manent outlet for the firewood now being wasted in 
the State for lack of a market, has made possible a 
small-scale commercial experiment in the use of 
wood as fuel in State institutions. 

Electrical Thawing 

During the recent cold spell, serious inconvenience 
has been caused in many households by the freezing of 
water services In the Electrical Review of February 2, 
a letter from Mr. C. W. Salt, the city electrical 
engineer to Carlisle, is published describing an effective 
and easily applied method of thawing frozen water 
services, when a public a.c. supply is available. In 
Carlisle, where tlie voltage is 230, a double-wound 
single-phase transformer is used, the ratio being 
230/12, with a regulating resistance on the primary 
side and an ammeter scaled 0-260 on the secondary 
side. The primary is plugged into a 16 amp. radiator 
socket and the secondary leads ore attached to a top 
or pipe inside the house and to the stopcock of a 
neighbouring house. The regulating reristonce is 
adjusted until the secondary current flows ttu&dgh 
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the frozen pipe at about 160 amp. It is found that 
the normal |-in. lead service pipe thaws out in five 
to seven minutes Mr. Balt says that in oases of 
sickness where there is no water supply and con¬ 
sequently no kitchen fire or other means of providing 
hot water, this remedy has been much appreciated. 

A 

New Physical Apparatus 

Pbof. C. J, Overbkck of Evanston University* 
Illinois, directs attention to some of the recent 
improvements in apparatus for physical research 
developed in the United States during the last four 
years, m a twelve-page illustrated article in the 
January issue of the Journal of Scientific Instruments. 
He deals with fractionating oihdiffusion pumps of 
both glass and metal and with the use of sylphon 
(metal bellows) for producing adjustments in evacu¬ 
ated spaces from outside without interfering with the 
vacuum. He describes a centrifuge suspended and 
run in a vacuum, a new apparatus for determining 
ejtn for electrons, and a device for renewing the 
emitting surface of an oxide cathode. The Bureau 
of Standards apparatus for attaching to free balloons 
which signals its records and weighs only 5 lb. is 
also mentioned. Some examples of the use of Polaroid 
for stress analysis are given, and a vacuum grating 
spectrograph for investigating infra-red rotation 
spectra is described. The advantages of the new 
synthetic lithium fluonde crystals combined with 
quartz in a lens doublet, achromatic over a wide 
range of wave-lengths, are illustrated by spectro¬ 
grams. References to thirty-one sources of further 
information are given, and Strong’s “Procedures in 
Experimental Physics 1 ’ (New York, 1938) is men¬ 
tioned as of great value for its up-to-date laboratory 
devices. 

Seedlings in Transit: a New Method 

Science Service, of Washington, D.C., reports the 
extensive use of a new and simple method of pro¬ 
tecting young seedlings of tomato and cabbage from 
drying out during transit, which may have consider¬ 
able importance in Great Britain at the present time 
Dr. R, N. Du Puis of Chicago suggested that the 
plants might survive better if the sphagnum in which 
the roots were wrapped were moistened with a 
glycerin© solution instead of with water. After 
encouraging large-scale experiments in 1939, the 
method was brought into commercial use, more than 
*76 million seedlings being shipped from the south to 
the north under these conditions. The new method 
apparently saved much loss from drying out and is 
Ohio stated to give protection against fungus troubles. 

The National Book Council 

ftr was a wise statesman who said that we must 
educate our masters, the democracy of to-day, and 
the National Book Council’s latest report, 1938-39, 
is frill pf a well-backed forward movement with 
®*pew Consultative Committee designed to promote 
mot* book-reading* At present, the public libraries 
OSS used by about 16 per cent of the population, 
teSaiSa in ignorance of the chances they have to 


improve their knowledge, or at least get sound 
information about their hobbies and the special line 
of reading they prefer. “Four to Fourteen” for 
young people has already become a standard biblio¬ 
graphy, and “Summer Hobday Reading”, a select 
list of new books, has led to demands beyond the 
large number printed. Such guides through the 
present overgrown jungle of books are essential 
to-day. 

The 38-page “Catalogue of Books for the Services” 
is a good and wisely catholic selection, due to the 
Council and the Society of Authors acting together. 
It gives learned and popular theology on one page 
aud on another a choice of thrillers by Dorothy 
Sayers, science, plays, essays, and fiotion, old as well 
as new. We notice one omission in the judicious 
section of poetry ; Kipling’s two early books of 
soldier jingles are included, but where is the “Col¬ 
lected Verse” of his more mature years ? That 
volume holds many well-known pieces and celebrates 
the work of our Navy with the “Wet Litany”, 
“Mine Sweepers”, “The North Sea Patrol” and other 
vivid things not easily forgotten. Evacuees, both 
young and adult, have raieod new problems of book- 
supply, m towns and villages unequal to the demand, 
and the Council has suggested to the Board of 
Education sound plans to arouse interest and supply 
the books needed. 

Earthquakes in Greece 

Bthong earthquakes were experienced last week 
in the town of Ekaterim at the foot of Mount Olympus 
on the shores of the Gulf of Balonica in Greece. On 
the morning of February 1, several tremors and one 
or two earthquakes occurred to the accompaniment 
of loud and long-continued underground rumbling. 
Some houses collapsed. On February 2 the shocks 
continued, there being eighteen in all. About 126 
buildings, including some schools, the law courts 
and the post office, collapsed or became severely 
damaged. The casualty numbers have not yet been 
published. Tents have been erected as temporary 
dwellings and the postal headquarters are reported 
to be temporarily in a tent. Medical supplies and 
anti-typhoid vacouies have been sent from Balonica. 
It will be remembered that a severe earthquake 
wrecked several villages in the Chaloidice district of 
Greece on the night of September 27-28, 1932. The 
epicentre was then estimated to have been between 
Balonica and Mount Athos (Nature, October 8, 
1932, p. 637), which is to the north-eaef of the present 
epicentres. 

Earth Tremors in Scotland 

Slight earth tremors are reported to have occurred 
on February 3 at Stirling in Scotland. No damage 
has been done. The tremors may have been occasioned 
by slipping along a local fault. Similar tremors were 
reported from BosUn, near Edinburgh, on February 
10, 1934, though the most active region aeismioally 
in Scotland is near Comrie in Perthshire, where the 
Slight tremors are considered to be due to slipping 
along the Highland Boundary Fault system* 
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- Other Recent Earthquakes 

Several severe earth tremors and moderate to 
strong earthquakes have also been experienced 
recently in widely separated areas m Italy. On 
January 26 a severe tremor was felt at Genoa in 
Italy. This did no damage. On February 1, early 
in the day, ft severe earthquake shook caused con¬ 
siderable damage to the famous cathedral town of 
Siena in Italy. A less severe shock was felt at Florence, 
and, presuming it was the same earthquake, the 
epioentrc was close to Siena (lat 43° 20' N., long. 
11° 20'K.) On the same morning three shocks were 
felt in Bucharest, in Rumania. No damage was done. 
The epicentre of this earthquake was estimated in 
Bucharest to have been in the Block Sea, five hundred 
miles east of Bucliarest 

Earthquake Recorded on Magnetograph 

In Earthquake Note#, the publication of the Eastern 
Section of the Heismologioal Society of America 
(11, Nos. 1 and 2, September 1939), it is stated that 
the earthquake with epicentre latitude 20*8° N., 
longitude W. on rluno 12, 1939, which was felt 
in San Juan, wan recorded at the San Juan Magnetic 
Observatory. The recording was on the magneto - 
grams of both the declination and the horizontal 
intensity instruments, but there was no trace of a 
disturbance on the vertical intensity magnetogram. 

Francis Amory Septennial Prize 

In compliance with the provisions of the will of 
the late Francis Amory, the American Academy of 
Arts and Sciences, as trustee of a fund given by 
the testator, announces a prize to be known as “The 
Francis Amory Septennial Prize”, to be awarded for 
conspicuously meritorious work performed during the 
immediately preceding septennial period, “through 
experiment, study or otherwise, in the treatment and 
cure of diseases and derangement of the human 
sexual generative organ h in general, anti more 
especially for the cure, prevention or relief of the 
retention of urine, cystitis, prostatitis, etc.” If 
any work of quality warrant it, the first award 
will be made in 1940. The total amount will exceed 
10J>00 dollars, which may be divided at the discretion 
of the Academy among several nominees While 
formal nominations are not expected and no essays 
or treatises m direct competition for the prize are 
desired, suggestions are invited Communications 
should reach the Pranois Amory Septennial Prize 
Award Committee not later than May 16, 1940, and 
should be addressed in care of the American Academy 
of Arts and Sciences, 28 Newbury Street, Boston, 
M*V48.« U.S.A. 

Pans International Trade Fair 

The thirty-second annual Paris International 
Trade Fair will be held during May 11 -27. The inter¬ 
national aspect of the Fair will be developed to an 
even greater extent this year. Already national 
sections have been promised from Italy, Holland and 
Spam, as wolf as the usual displays from Switzer¬ 
land, Belgium, etc. In deciding to hold the Fair 


this year at the Porte de Versailles, the Committee 
and exhibitors alike are showing the same courageous 
spirit as in 1017, when a similar decision was made 
although the German trenches were only 100 kilo¬ 
metres from the Capital. 

An Inventions Competition is being organized, as 
usual, m connexion with the Fair. Last year 769 
inventions were submitted by 617 competitors* repres¬ 
enting fifteen countries. The value of the prizes 
this year will be 26,000 francs, as on previous occa¬ 
sions. In addition, there will bo a number of medals, 
diplomas and prizes Application forms, obtainable 
from the Lopdon office of the Fair at 17 Tothill 
Street, S.W 1, or direct from 23 rue N.D. des Victoires, 
Paris 2, must be returned not later than March 31. 

Lectures at Marx House, London 

The spring programme of lectures to be given by 
tiie Faculty of Science, Marx House, Olerkenwoll 
Green, E.C.l, begins on February 12 when Prof. 
J, B. 8. Haldane will give the first of a senes of five 
lectures on “How the Human Body Works”, In 
this course, which will nm on consecutive Mondays at 
Marx House, Clerkenwell Green, at 7.30 p.m., Prof 
Haldane will deal with “Is Mon a Machine ?” 
“Blood”, “Digestion and Excretion”, “The Nervous 
System” and “The Regulation of Bodily Functions”. 
On February Jfl, Dr P. Dienes will give the first of 
five lectures on “The Science of Thinking”, in which 
h© will deal with logic and arithmetic. These lectures, 
which will be at the University Labour Club, 16 Percy 
Street, W.l, will be held on consecutive Fridays at 
8 p.m. Prof. J. D. Bernal is also to give a lecture, 
followed by a discussion, on “The Structure of Matter” 
on March 3 Further information can be obtained 
from the Secretary, Marx Memorial Library and 
Workers’ School, Marx House, Clerkenwell Green, 
E.C.L 

Announcements 

The National Association for the Prevention of 
Tuberculosis lias decided to devote its activities in 
war-time chiefly to propaganda and the care and 
rehabilitation of tuberculous patients and their 
families. 

Prof. John F. Fulton, professor of physiology 
in the Vale University School of Medicine, has been 
requested by Mrs. Cushing to write a biography of 
her husband* the late Dr. Harvey Cushing. Dr. 
Fulton will be grateful for letters, anecdotes or other 
pertinent material available. 

The Langley memorial prize, value £21, is open 
for competition among officers of the Colonial Medical 
Her vice who are serving or have served in West 
Africa, and will be awarded for the best paper on 
one of the following subjects; (a) tropical medicine 
or surgery, (6) tropical hygiene and sanitation, 
(c) tropical entomology and parasitology. Papers, 
which may consist of published or unpublished work* 
should be sent to the Secretary, London School, of 
Hygiene and Tropical Medicine, Keppel Street, 
Gower Street, W.C.l, by October I. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents* 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature, No notice %s taken of anonymous commumoattons. 

In the present circumstances, troops of "letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 228. Correspondents 
are invited to attach similar summaries to their communications. 


Height of Mother of Pearl Clouds 
observed in Southern Norway during 
1926*34 

In two letters in Nature 1 -* 1 gave the first results 
of the photograpluo height measurements of the 
mother of pearl clouds over southern Norway The 
whole material obtainod in the years 1028, 1929, 
1030, 1032 and 1934 is now worked out and a detailed 
report will be given in Geofysiskc Fuhlikasjoncr , Oslo 
The results of the 1,122 measurements of height ere 
given m the accompanying diagram. 
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On February 12, 1030, and February 6, 1934* 
cirrus clouds were lying under the mother of pearl 
clouds, as indicated in the diagram The altitude'of 
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For each date we have chosen ae abscissa the number 
of oases for each given height, and as ordinate the 
height in kilometres. The time is central European 
time. 

As will be seen* the height was greatest on December 
30, 1026, mean 27*7 km., and on January 29, 1932, 
mean 27*4 km. Of special interest is the fact 
that the clouds during the mght of February 19-20, 
1932, were lower down than in the afternoon on 
February 19, tnth a difference of 1*0 km. between 
the means. 


these cirrus clouds was rather great, being 11-14 km. 
On February 0* 1934, they were arranged in great 
waves. For such a wave, the distance between the 
bottom and crest was measured and found to be 
20 km., and the vertical difference about 1*5 km. 
Still lower down, at 2-3 km., fracto-cumulus clouds 
were observed on two occasions drifting with the 
Ftthn wind towards the south-east . 

In the above table a summary is given. Here 
F ie the number of seta measured, N the number 
of measured points, H the mean height in kilometres. 
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The velocity of the clouds was 75 metres a second on 
December 30, 1926, towards the south-east, but on 
the other occasions rather small, 10-20 metros a 
second in the same direction. The astronomer Sigurd 
Einbu has written to me that he observed mother of 
pearl clouds from Dombaas on February 16, 1934, 
which moved towards the south-east with a velocity 
of 90 metres a second, the height being supposed 
to be 25 km. 

A series of forty-one successive pictures of a cloud 
on January 29, 1932, showed rapid changes probably 
due to turbulence with successive evaporations and 
condensations in the layer from 26 km. to 28 km 

As already remarked in my former letter in Natube*, 
measurement of a corona round the moon in the 
night of February 19-20, 1932, led to a diameter of 
the particles of the cloud not exceeding 0*0025 mm. 

Series of observations of mother of pearl clouds 
were also received from northern Scandinavia and 
from Finland. 

Aa to the accompanying meteorological conditions, 
they were the same as those described by H. Mohn m 
a paper in 1893*. 

(,'AKL St^BMEK. 

Institute of Theoretical Astrophysics, 

Blindern, V.Aker. 

1 Nature, us, aso (me) 

• Nature m, ni cm2) 

•Mohn, H., "Irlslerendc Wolkfn", M*Uor> Z . (Mwrh 1898). 


Wireless Propagation and the Reciprocity 
Law 

The theorem of reciprocity has been expressed m 
several different forms, notably by Rayleigh* and by 
Sommerfeld and Pfrang 1 . The form most directly 
related to wireless wave propagation has been given 
by Carson*, as follows : 

If an B.X.V. is inserted in the transmitting branch 
of antenna A v and the current measured m the 
receiving branoh of antenna A v then an equal 
currant (both as regards amplitude and phase) will 
be received in the transmitting branch of if the 
same e.m.f. is inserted m the receiving branch of A t . 

The extent to which this theorem applies to waves 
propagated in the ionosphere lias been much dis¬ 
cussed. The prosence of the earth’s magnetic field 
renders the medium anisotropic, so that the argu¬ 
ments on which the theory is based are no longer 
applicable In practice, the theory is of importance 
in deciding whether transmission from one station to 
a distant one is as ‘good’ as that in the reverse 
direction Measurements mad© in 1922 on long waves* 
suggested tliat this was not always the case ; but 
much more data would be required to provide a 
complete check 

Recently we have made tests on two-way trans¬ 
mission between Chelmsford and Bodmin (distance 
398 km,), using pulses in each direction. Provision was 
made for varying the frequency of both transmitters, 
and for observing at each station on a cathode ray 
tube the ‘echo pattern’ due to the distant transmitter. 
Some interesting results concerning the reversibility 
of the waves have been obtained by this means. 

Experiments were made in which tjie frequencies 
of the two transmitters were varied together in small 
steps over a range embracing the critical frequency 
of the F layer (for oblique reflection). 

On each frequency the echo pattern was observed 


at the two stations, and the exact point of 4ift* 
appearance of the signal was thus determined. The 
results at the two ends Were then compared. The 
experiment was repeated a large number of times* 
and was carried out covering the critical frequencies 
of both the ordinary and extraordinary waves. 

The results obtained were of the type shown in 
the accompanying figure. Each critical frequency is 
marked by the convergence of two rays, a high and a 
low angle*, and the final point of disappearance of 
each could be estimated to an accuracy of about 
0*02 Me /sec. They show a remarkable agreement 
between the critical frequencies for propagation in 
the two opposite directions, this being equally true 
for oithor magneto ionic component: the frequencies 
can be said to be within 0*03 Me./sec. for the two 


directions 

in either case. 
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The results are thus consistent with reciprocity and 
prove that in this particular cose the observed effects 
are what, indeed, would be deduced from this prin¬ 
ciple. They do not prove that this is true in the general 
case ; but it is notable that the critical trajectory 
we have observed is one which is highly sensitive to 
the properties of the refracting medium, and the 
exact agreement found suggests that m other con¬ 
ditions too the behaviour of waves propagated in the 
ionosphere is the same for one direction of trans¬ 
mission as for the other. The practical importance 
is perhaps the greater, for in long-disiaaoe communica¬ 
tion between two stations one limiting condition for 
reception of a signal is that the reoeiver shall be out¬ 
side the skip zone. This condition is identical with 
that referred to above, as applied to the extraordinary 
wave, this wave being the last to escape through 
any ionospheric layer. Thus it is clear that, so far 
as electron limitation is concerned, if transmission is 
possible for one direction of travel between two stations, 
it is necessarily possible in the opposite direction. 

T. L. Eokeruley. 

S. Fajlloon. 

F. T. Fabiogb. 

W. O. Agab. 

Research and Development Dept., 

Marconi’s Wireless Telegraph 0o„ lid., 

Chelmsford. Jan, 0. 

i IUylcIgh, 'Theory of Sound". . 

1 %. ftoeVfeV. JWA., ss, 03 (m*>. 

* Proc. /net, JM, Bng Xf 17 , DftS U*Wk). t 

* J. IntL mtc. «. 088 <*0®6), 

* Pnw, PA*. 8*c., M, 068 (108*). 
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Energies of P-Partides from Uranium-X 2 

The end point energy of uranium-X, given in 
“Tabtoe AnnueUes de Constantes” to 1 *66 Mev.* (from 
Wilson chamber measurements) in contradiction to 
the values found previously by absorption methods 1 »* 
and magnetio focusing 4 . 

At first sight, the Wilson chamber measurements 
might be considered more accurate than absorption 
methods, and an apparent end-point of 1*6 Mev. was 
obtained in this Laboratory from measurements of 
the curvature of fJ-ray tracks in a Wilson chamber 
(Fig* 1)* However, when the energy spectrum of a 
very thin film of^ uranium-X 8 was measured with a 
magnetic spectrometer and coincidence counter 8 , the 
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spectrum given was as in Fig. 2, with an end point 
at 2-3 Mev., m agreement with the absorption and 
magnetic focusing values. The use of the spectro¬ 
meter gives, of course, much greater accuracy than 
the other methods, and, incidentally, entails far leas 
work than the Wilson chamber method. 

In view of the discrepancy between the measure¬ 
ments obtained by this accurate method and those 
obtained by the Wilson chamber method, energy 
spectra derived from the latter should evidently be 
accepted with reserve, 

D. Roar. 

Clarendon Laboratory* 

Oxford. 

Deo* 26. 

8 AmmAim”* tt» la d«W). 

ityttvett, jr*. **., a, m, 860 (m 

'Further, PmCnmb. FAIL 8* j*, M, U6 Ufc»). 


Determination of A/« by the Method of 
Isochroma ts 

Ik recent years several determinations of ft/e 
from the short wave-length limit of the continuous 
X-ray spectrum have been made. The results 
obtained from this method, however, disagree de¬ 
finitely with the value of ft measured by other 
methods. According to Kirchner 1 the most accurate 
determinations of ft/e by the method of toochromats 
give ft ** 0*614 x 10-* 7 erg sec., provided e ** 
4*803 X 10-« B.S.U., e/m« 1*759 x 10 7 E.M.tr*/gm. 
and ~ 109*737 cm" 1 . This discrepancy has 
not yet been explained. Also the Bhape of the 
xsochromats, especially in the vicin* 
lty of the short wave-length limit, 
causes a problem. Instead of 
running straight down to zero, thus 
giving a sharp radiation limit, the 
isochromats run asymptotically down 
to zero. This ‘foot* of the curve 
indicates that some electrons hit 
the anticathode with a velocity 
which is greater than that corre¬ 
sponding to the voltage applied on 
the X-ray tube. Various hypo¬ 
theses have been put forward to 
account for the existence of such 
electrons 

For some tun© back, I have 
been investigating the short wave¬ 
length limit in order to determine 
ft/e. As a preliminary result of 
the investigation, it has been found 
that the phenomenon mentioned 
above seems to be a simple effect 
of the vacuum in the X-ray tube. 
Thus a pressure of 5 x 10- 4 mm* 
of mercury in the tube gives iso- 
ohromats of the usual shape, but 
if the pressure is diminished suffi¬ 
ciently, this shape will change. A 
pressure of 1*5 x l(h* mm. of mercury 
gives an isochromat, which runs 
straight down to zero, thus giving 
a sharply marked short wave-length 
limit. Further, the isochromat to 
slightly displaced towards higher 
voltage, corresponding to a higher 
value of ft/e. This influence of 


the pressure in the X-ray tube upon the shape of 
the isocliromats may be explained as an effect of 
gas ions generated by the electron current in the 
tube. These ions release secondary electrons from 
the cathode, some of which liave a velocity com¬ 
ponent directed towards the anticathode. Hence 
these electrons hit the antioathode with a corre¬ 
spondingly greater velocity* 

In any event It seems necessary for an accurate 
determination of ft/e to give greater attention to the 
vacuum than has been done in previous investiga¬ 
tions. 

Pee Oklik. 

Physical Institute, 

University, 

Uppsala* 

Jan. 12. 

> Klrcbxer, V., £**», «*tt. FWltne*#., 28 &«*«). 
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Bombardment of Nitrogen and Oxygen 
with Protons 

A reaction of considerable interest in connexion 
with Bet he’s theory of energy production an the stars 1 
is that involving the capture of protons by the isotope 
of nitrogen 14 N\ 

l4 N f ^ + *v, . . . (1) 

since this process is one of those involved in his 
cyclical scheme of nuclear processes The occurrence 
of tide pro<5eHs was detected by measuring the radio¬ 
activity produced in targets of sodium iutride (found 
to be one of the few compounds of nitrogen that is 
stable under bombardment) The period of the radio¬ 
activity was two minutes, in agreement with the 
known value 8 for J4 0, and the excitation function 
for the reaction is as shown in Curve A in the accom¬ 
panying graph Some slight evidence of resonance 
features is present, but the low yield of the active 
product prevented very accurate measurement . The 
yield was found to be 1*5 ✓ 10“ 11 positrons per 
proton of energy 0*96 < 10* ev. 



Curve A target of aodluin nitride 
Curve B target of aluminium oxide 

Experiments were corned out to show evidence 
of the process involving the heavier isotope, 1 *0, 
U N + *H — l «0 + hv, . . . (2) 
but without success. The use of targets of nitrogen 
specially enriched with l6 N might produce informa¬ 
tion concerning reaction (2). 

Curve B shows the excitation function of 1T F of 
period 70 seconds, formed according to 

M 0 + >H - "F + Av. . . . (3). 
This was measured in the course of tlie above experi¬ 
ments but is a result of value in itself. The curve 
exhibits no special features and the cross-section for 
the reaction at low proton energies is extremely 
small. The measured yield was 8*0 x I0~ If positrons 
per proton at 950 kv. This small yield explains tlie 
fact that, the threshold for the reaction has been 
given previously* as 1*4 > 10* volts. 

S. C, Curran. 

Cavendish Laboratory, J. E. Strothers. 

Cambridge 
Jan. 2. 

1 Btftbft, Attw. R*v„ 66, 434 0080). 

1 McMlUmn and Idvlugstuna, Pkyt Bev ti f7, 452 (1035). 

* Du Hridgt, JBgjnm Md Buck, Ph#*, Bm. f il. 905 (1087). 
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Flame and Arc Spectra of some Calcium 
and Strontium Salts 


A study of the flame and arc spectra of chlorides, 
nitrates and oxides of calcium and strontium, in the 
first order of 10 ft., and 21 ft., gratings, indicates 
that the spectra of the halides are mixed up with 
those of the oxides, particularly in the strontium 
salts ; the mixed spec ra appear to be present even 
in spectrograms taken for the halide with arc in on 
atmosphere of hydrogen 1 . This has caused many 
bands due to the oxide to be mistaken for SrCl 
bands. The anomalous doublet separation 
( '■w 600 omr 1 ) observed* in SrCl seems to be due to 
such a complicated disposition of the oxide and 
halide bands. If the oxide bandB are fully eliminated, 
it appears possible to arrange the bands m a system 
with a doublot separation of the order of 260 cm “ l , 
which is a reasonable extrapolation for the expected 
doublet level. Work is in progress and a detailed 
description of the spectra will be published elsewhere. 

We would, however, like to note another interesting 
characteristic feature of these spectra. Calcium 
salts give a narrow group of bands at 5552*4 A. 
shaded towards shorter waves, followed by an 
unresolved bright continuous patch, the intensity 
being high in the flame and low m the arc. This is 
the band also recorded by Eder and Valenta*. 
Similarly, the spectra of strontium salts show a 
number of weak and strong bands shaded towards 
shorter waves, starting from 6113*7 A , followed by 
an unresolved bright continuous doublet patch with 
maxima at 16499 cm." 1 , and 16548 cm which again 
is weak in the arc While the details of the structure 
of the bands cannot, at the moment, be fully ex¬ 
plained, it seems likely that these bands are due to 
the metal molecules Oa, and 8r # , and that the 
electronic transition responsible for band emission 
involves a lower electronic state with a shallow 
minimum characteristic of a van der Waals type of 
molecule. The bands start in calcium and strontium 
at 18005 cm.” 1 and 16362 cm - 1 , while the *D f states 
of the two atoms 4 are 20371 om~ l and 18320 cm, -1 
respectively above the ground levels. 

R. K. Asundi. 


Physios Department, 

Benares Hindu University, 

Benares. 

B. K. Vaidya. 

Department of Chemioal Technology, 

University of Bombay, 

Bombay. 

Jan. 4. 


1 Parkpr, A. B„ Phut JUv., €7, S49 (10*5). 

* Hedfeld, K., Z PAy*., 68, 610 (1031). 

• Kder^J^ M., und Valent*, E , "AtlM TvpJwher Spektreo’' (Wien, 

4 Bucher. R F., and Gmidamtt, S., "Atomic Energy States" (New 
York, 19*9) 


Red-Shifts in Nebular Spectra and 
Scientific Practice 

In a recent issue of Nature 1 , Dr. K. R. Popper 
discusses various interpretations of the nebular red- 
shifts. He asserts that “as basis of a measuring 
system for cosmologies purposes’* we may use, for 
time measurement, U A<$ (atomic docks)” or ”JtC 
(light docks)**, implying the constancy of atomic 
frequencies and the velocity of U^bt respectively t 
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and, for space measurement, “MR (material rods)" 
or “LR (light rods)”. Three combinations of tliene 
‘instruments’ are possible : AC 4- MR ; AC + LR : 
and LC 4- MR ; and Dr, Popper proceeds to show 
that the corresponding interpretations of the red- 
shifts are ‘logically equivalent, and therefore do not 
describe alternative facta, but the same facts m 
alternative languages". 

I have not attempted to follow the arguments in 
detail because it is immediately clear that if the basis 
of measurement is granted the logical equivalence 
follows. What I wish to point out, however, is that 
that basis is itself baseless, since ‘atomic clocks' can¬ 
not be used for measurement In order to establish 
the accuracy ot a time-measuring instrument and so 
make it usable, we must be able to check its readings, 
The ‘light clock’ scale allows us to do this : we can 
take any ordinary clock, and regulate it so that the 
hand moves over the same number of divisions on 
the dial on every occasion on which a beam of light 
travels from a given point to another and back. But 
we cannot similarly use the ‘atomic clock’ scale 
because we cannot know the frequency of an atom 
without measuring the wave-length and velocity of 
its radiation, and to do this we must already have a 
clock. (An alternative process would be to measure 
the energy of radiation and use the equation E =* Av, 
but, apart from the practical impossibility of measur¬ 
ing the energy of a single photon, we still need an 
antecedent clock to measure E , and we must, in 
addition, assume the validity of the equation ) AC 
must therefore be rejected, and the only one of Dr 
Popper’s combinations which survives is LC 4 MR. 

I think we have here another example of a very 
d&ngerous tendency in modem physios, to which I 
have previously directed attention* ; namely, a 
retreat from experience into the world of pure logic. 
It appears that if two languages are logically equiva¬ 
lent it does not matter that one of them cannot, be 
spoken. Moreover, the choice of ‘languages’ ih 
remarkable. We cannot use an atonuo clock ; we 
do not use a light clock ; and the rotating material 
body (corrected, if necessary, in a specified way for 
long-period measurements 8 ) which we actually do use 
is not even mentioned. The outstanding value of 
the theory of relativity was that it awoke its to the 
consciousness that tlie only way to progress in science 
is to apply our logic strictly to experience, and to 
experience alone. It is to be feared that the stimulant 
has become a narcotic : we are fast asleep again. 

Herbert Dingle. 

Imperial College of Boience and Technology, 

London, S.W 7. 

Jan. 13. 

1 2UTCR8, 146, 69 (1940), 

•Natumb, UQ, 784 (1987) 
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Distributional Stability 

w Consider a conservative dynamical system with 
n degrees of freedom for a fixed value of the energy 
constant. Suppose that the corresponding (2n — 1)- 
dimensional energy surface, S f has a finite <2n — 1)- 
dunansionai volume measure. Through every point 
P of 8 them is a solution path ; its point belonging 
to the time t will be denoted by P$, According to 
the Haseipal definition of Lagrange and Diriohlet, the 
eolation path ft, — <* < I < -f w, is called stable 


.(with reference to the isoenergetic system), if the 
distance between the points Pt and Qt remains 
arbitrarily small along the infinite t-axis whenever 
the initial position Q is sufficiently close to P. 

The results of the efforts of the last sixty years, as 
represented by the geometrical investigations of 
Pouicar^, Hadamard, Levi-Civita and Birkhoflf, are 
to the diK&ppomting effect that this classical notion 
of stability must be considered as a rather exceptional 
phenomenon , a phenomenon which can practically 
never occur, unless the solution is a solution of 
equilibrium, that is, unless Pt is independent of t. 
The reasons may be roughly stated to be Diophantme 
in nature, and are formally represented by the 
appearance of an irrational rotation number m the 
geometrical theories of periodic motions, and, 
equivalently, by the celebrated ‘small tlivisors’ in 
the theory of astronomical perturbations. Actually, 
the extreme scarcity of motions which are stable in 
the classical sense cannot be surprising from a 
dynamical point of view. In addition, this notion 
of stability lias scarcely anything to do with the 
needs of statistical mechanics. In order to take care 
of these needs, I propose a notion of stability based 
on the idea of asymptotic distributions, thus elim¬ 
inating the anomaly that practically no motion of 
any system is stable 

One is naturally led to this notion of distributional 
stability by restating the ergodic theorem of Birkhoff 1 
m such a way as to make it free of arbitrary functions. 
Then the ergodic theorem states that if the initial 
position P on S does not belong to a certain set of 
vanishing volume measure, the corresponding path 
Pt will possess an asymptotic distribution function. 
By this is meant that if F is any small ‘cube’ 
(~ c < — ai < e) in S — (a^), there exists an 

asymptotic probability, say, 9 — <pr( l 7 ). that the 
point P t of the path belonging to P bo in F ; pro¬ 
vided that the hyperplanes determined by the faces 
of the cube V do not belong to an enumerable 
sequence of hyperplanes* In other words, there 
exists for every such cube F, and for every path Pt 
which does not belong to initial positions P forming 
a certain set of vanishing volume measure, a well- 
determined asymptotic amount of time, 9 = 9 j»(F), 
spent by the path Pt in the subdomain F of In 
addition*, it was recently shown that this asymptotic 
probability 9 =*= qp/»(F) is distinct from zero whenever 
the path P t belonging to P penetrates at least once 
the arbitrary subdomain F of S. The function 
9 p — 9/>( F) of the variable subdomain F of $ may 
be considered as describing the asymptotic distri¬ 
bution of the path Pt belonging to the initial position 
P. Obviously, 9 jH*S) «« 1 for every P. 

It now appears that a notion of stability which is 
adequate from the point of view of statistical 
mechanics is the following : The path Pt in 8 has 
distributional stability if the asymptotic distribution 
function 99 tends to the asymptotic distribution 
function whenever the initial position Q of the 
path Qt tends to the initial position P of Pt. It is 
understood that this convergence to 9/* = 9i*(F) is 
required for every V of the type specified above ; 
and that points P and Q belonging to the excluded 
set of vanishing volume measure must be omitted. 

The conditions of this definition are such as to be 
satisfied not merely in exceptional oases, and are 
compatible with the Diophantme intricacies alluded 
to above. In fact, It is easy to see that all motions 
of every system of the integrable type of LiouviUe- 
Stftckel satisfy this condition (but not, of course, the 
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stability requirement of Lagrange-Dirichlet). In. 
addition, the conditions are satisfied in the other 
extreme case of complete non-integrability, as repre¬ 
sented by the case of metric transitivity, a cose under¬ 
lying the oloesioal ergodic hypothesis of statistical 
mechanics. In fact, this case is characterized by the 
condition that 9 p(F) be always the ratio of the 
volumes of V and S ; so that, m particular, <pHV) 
is independent of P. 

Attoel Wintnkb. 

Johns Hopkins University, 

Baltimore. 

Jan. 2. 

1 Blrkhoff, G D . Proc Wat Arad Sa , 17, 96rt~6fl0 (1931) 

* Winter, A , Proe fiat Acad Set , IS, 248-261 (19'12) 

1 Wlntn**r, A., and Hartman, F. t Amer Math , *1, 977-984 (1939) 


Genetical Sterility in Pisum sativum 

Completely sterile plants were observed by Miss 
Bellow in the offspring of a plant chimairical for 
structural hybndity The fertile and half-sterile 
branches both gave a certain proportion of sterile 
plants. This character lias been further studied in 
material kindly supplied to us by Miss Tel lew. The 
sterility, which is occasioned by a complete failure of 
pairing at meiosis, ih present on both male and 


a b 

Fig 1 (X c 2100) 

female sides Illustrated are two stages m meiosis 
from the ovule showing in Fig. la, metaphase I with 
14 univalents, and in Fig. 1ft prophase II after a 13 : 1 
distribution of chromosomes The general behaviour 
at meiosis would appear to be similar to the case 
reported for Datura by Borgner, Cartledge, and 
Blakeslee 1 . The character is inherited as a recessive, 
the following segregation values having been obtained 
from semi-sterile : 73 semi-sterile* ; 57 fertiles ; 
33 steriles, and from fertile FYb : 29 fertiles ; 14 

sterile*. Five out of eight fertiles, and seven out of 
ten semi-steriles tested were found to be heterozygous 
for sterility. Sterility may be due to a single gene* 
but it is more probable, in view of its origin, that a 
complex of genes, due to a deficiency or duplication 
associated with the reciprocal translocation, is 
involved. This is being further investigated. 

E. R. Sansohe, 

F. W. Sansqmk. 

Botanical Dept., 

University of Manchester, 

Manchester, 13. 

Dec. 18 , 

1 Bwpj^A. n^Cwtlwlflo, J, L, end Btokeato, A, F„ Vytdofi*, 


A Pigmented Nucleus 

In the course of our work on growth -promoting 
substances, we liave cultured many different kinds 
of pollen tubes as test subjects during the last two 
years. We discovered a very unusual kind of nucleus 
in the tube of HymenocaUis tubiflora. * The germinal 
nucleus is naturally pigmented and is of a reddish* 
brown colour. This was particularly fortunate for 
us because it permitted us to follow changes in form 
and position of the nucleus in the various stages of 
germination, from the time that the grains were 
sown, up to the time when the well-developed tube 
burst at the tip and the nucleus emerged and come 
to lie free on the surface of the culture medium. 
The favourable colour made it easy to photograph 
the nucleus in different phases while it was alive. 

So far as we are informed, no previous mention of 
a pigmented nucleus has been made. 

William A. Beck. 

Russell A. Joly. 

Iimtitutum Divi Thomse, 

Atherucum of Ohio, 

Mount Washington, 

Cincinnati. 

Dec. 14. 


Mechanism of the Enzymatic 
Phosphorylation of Thiamin 

We have previously demonstrated that thiamin 
pyrophosphate may be synthesized from the free 
vitamin by the action of enzymes present in alkaline 
washed brewer's bottom yeast, provided that hexose- 
diphosphate and certain factors present in boiled 
aqueous extracts of animal tissues are present 1 . *. 
Hynthesis under these conditions was completely 
inhibited by 0*005 M. sodium iodoacetate, but was 
relatively unaffected by 0*04 AT. sodium fluoride. 
More recently*, we have demonstrated that oozymase 
and acetaldehyde may be substituted for the boiled 
tissue extract with no change in the degree of 
synthesis or of the iodoacetate inhibition. Phospho¬ 
glyoeric acid may also be substituted for the boiled 
tissue extract, but under these conditions iodoacetate 
fails to affect the synthesis while fluoride causes 
complete inhibition*. Using specially prepared 
alkaline washed yeast, we have found that oocarboxy- 
lose synthesis with phosphoglyoeric acid is consider¬ 
ably diminished. It may be restored, however, by 
the addition of catalytic quantities of adenylio acid. 
As a result of these experiments we have proposed 
the reaction 

*dcmo8iaetrtpho«ph*ta 4- thiamin — adenylic sold + cocarboxylaae 

Experiments performed in an attempt to test this 
equation directly showed that synthesis may be 
performed with aden osmetriphoephate, but only 
after a lag of 40-60 minutes. The velocity of the 
synthesis in the presence of phosphoglyoeric add is 
considerably greater. The degree and velocity of the 
synthesis with adenoainetripbosph^e may be stimu¬ 
lated by the addition of oozymaee, and it is inhibited 
by iodoacetate. These results may be explained by 
the finding that glucose inhibits the synthesis of 
oocar boxy lose in the presence of phospho^yoeric add 
and adenylic acid. The poor synthesis, wi$* only 
added adenosmetriphosphote may be explained m 
the basis of the eompetMon of other phosphate 
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acceptors present in the alkaline washed yeast with 
thiamin for the available phosphorus. The greater 
and more rapid synthesis in the presence of phospho- 
glyceric acid is due to the ability of this compound 
to regenerate adenomnetriphosphate from adcnyho 
aoid. The stimulatory effect of cozymase on the 
synthesis in the presence of added adenosinetn* 
phosphate is due to the fact that in the presence of 
these compounds carbohydrate present in the alkaline 
washed yeast is broken down with the resynthesis of 
adenosinetriphosphftte. The inhibitory effect of 
iodoaoetate upon the synthesis in the presence of 
adenosmetriphosphate is due to the inhibition of 
carbohydrate breakdown. 

The degree of cooarboxylase synthesis under our 
conditions appears to be limited by the saturation 
of the carboxylase enzyme*. In addition, the com¬ 
petitive effect of phosphate acceptors present in the 
alkaline washed yeast appears to be so great that 
more than 200 micromoles of phosphoglyceric aoid 
may be fermented with the production of only 

3 miorograms of oocarboxylase. 

Weil-Malherbe* has reoently employed a soluble 
yeast protein freed from thiamin pyrophosphate tor 
experiments upon the synthesis of cjocarboxylrts^ 
Under these conditions he lias secured results which 
appear to be similar to those obtained in our 
laboratory. 

We are indebted to H. von Euler and F. SohlenU 
for a sample of pure cozymase and to Prof. C F, 
Cori for adenosinetripliosphate. 

M. A. Lipton. 

C. A. Elvehjbm 

Department of Biochemistry, 

University of Wisconsin, 

Madison, Wisconsin. 

Dec. 29. 

1 Llpscblfec, M, A., Potter, V. A., And Elvohjem, C. A , Biocfmn J , 
It, 474 (1038) 

■ Llpechlti, M. A., Potter, V. A., *nd Hlvehjem, C. A., J Biol Chem , 
104 , 147 ( 19 ^ 8 ). 

• Upton. M. A., sad Klvcbjem, C. A » Cold Spnng Harbor Symporta 
<m Ovant. button. 7 (1030). 

4 WeU-Malherbe, H , CAern. Ind, t 58, 1021 (1089) 


Hydration of Stearaniiide 

A phenomenon of some interest was observed 
during the preparation of stearaniiide. The finished 
product, recrystallized from absolute alcohol and 
from chloroform, melted at 93° C. When recrystal¬ 
lization from alcohol was being carried out, a portion 
of the alcoholic solution was poured into a large 
excess of cold water. A white material of much 
greater bulk than the dissolved stearaniiide was 
thrown down. Initially of a gelatinous character, it 
became granular on standing. It was filtered off at 
the pump, washed with water, and dried in vacuo 
over fused calcium chloride for ten days. After 
drying, the material consisted of an amorphous 
white powder, dry to the touoh and easily crumbled 
between the fingers. The powder had no definite 
melting-point but decomposed quite sharply at 88°- 
39®, yielding a drop of colourless liquid and a white 
solid, This white solid melted at 9Sr~9$°. 

A more detailed investigation was then carried 
cut. Weighed samples (1-2 gm. each) of the amor, 
phous white powder were heated to constant weight 
in ovens at different temperatures* In the accom¬ 
panying table are recorded the oven temperatures, 


the hours of heating required to achieve constancy 
in weight, and the percentage loss in weight: 

Temperature Hours % Low in weight 

55° 14 70'8 

80° 0 5 70 1 

90° 3 a 70 1 

When drying was complete the residue in every 
case melted at 93° C. 

Thus after drying m vacuo over fused calcium 
chloride for ten days the powder contained almost 
80 per cent water. It is suggested that the powder 
is a hydrated form of stearaniiide. The existence of 
such material is remarkable, as stearaniiide is generally 
described as being very hydrophobic. Calculation 
shows that, in the material examined, about eighty 
water molecules were associated with one molecule of 
stearaniiide. 

B. A. Toms. 

Department of Chemistry, 

The Queen’s University, 

Belfast. 

Jan. 10. 


Lyell's Geological Texts 

Recently, while referring to Charles Lyell’s 
“Elements of Geology”, it was found that the Yale 
Library copy, of date September 12, 1839, had been 
sent by the publishers to Benjamin Silhman. This 
was the first American edition from the first London 
edition as published by Kay Bros., Philadelphia, 
with 316 pages and 295 figures m the text. After 
one hundred years tins fine text, one of the world’s 
great books, should again be noted. Earlier, the 
same publishers had brought out an American edition 
of Lyell’s “Principles of Geology”, as was duly noted 
by Silhman in his Journal (now the American Journal 
of Science) at the tune. Quoting : “Lyell has done 
much to recall geologists from extravagant specula¬ 
tions, and to allure them back to a course of strict 
induction ; thus placing Geology side by side with 
the other sciences of observation”. 

Nevertheless, after several tens of years advance 
in geology there came Huxley’s famous fling: 
“Geologists had imagined that they could teU us 
what was going on at all parts of the earth’s surface 
during a given epoch ; they have talked of this 
deposit as being contemporaneous with that deposit, 
until from our little local histories of the changes at 
limited spots of the earth’s surfaoes they have con¬ 
structed a universal history of the globe as full of 
wonders and portents as any other story of antiquity”, 
As justly though, Huxley admitted that, “It was 
Lyell who had smoothed the road for Darwin”. 

Re-reading the “Elements” and “Principles” to-day 
leaves the same fine impression of clarity and of 
iuckbty that proved so arresting one hundred years 
ago. So much is this true that it would seem that 
any university student who now finds difficulty in 
following the subject of geology would get from even 
a brief, if attentive, reading of Lyell’s famed texts 
the sure initial stimulus so helpful in any far-set or 
over-strange subject. There blaze the colours of the 
sunrise of the first real hundred-year day in geology, 
Starting thus aright, and ooming down through that 
day, the student may the better scan the shadows of 
that far-set twilight land perhaps destined to be 
lighted clearly during the second century of geology. 
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In the “Elements 11 (p. 57) there are curious notes 
on the subject of petrifaction, telling of the patao- 
botaniet Goeppert’s attempt to “imitate the process” 
of replacement, by steeping animal and vegetal sub¬ 
stances in waters holding siliceous, calcareous, or 
metallic matters. Strange, indeed, that after a hundred 
years such an entrancing problem should be as far 
from a forthright solution as ever. 

(L R. WlELAND. 

Yale University 
Jan U. 


Antimony Treatment of Kala-Azar 

Sm Leonard Rogers has recently pointed out 1 
the value of antimony in the troatmont ot kala-azar. 
We note that all his examples refer to Incha, China 
and the Mediterranean, and we would point out that 
these happy results do not apply to kala-azar in the 
Anglo-Egyptian Sudan. 

Since the early failures reported by Archibald® in 
cases treated on the lines advocated in India, it has 
been the experience of the majority of British medical 
inspectors workmg m kala-azar areas that the 
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immediate results, though apparently successful in 
many cases, are no criterion of final cure, as a con¬ 
siderable proportion of cases relapse withm two years. 
There is also evidence to indicate that such relapsed 
caeca are very resistant to further antimony treat¬ 
ment, and most of them terminate fatally. 

In brief, we consider there is sufficient evidence 
to demonstrate that antimony is by no means a 
satisfactory specific for kala-azar in tlus country, 
although it is fair to state that up to the present 
time, it ha 8 been the only drug of any value. 

We agree with Sir Leonard Rogers that the problem 
of treatment m a poor country—and the Sudan is a 
poorer country than India—i* still far from being 
satisfactorily solved 

E. S. Horgak. 

R Kirk. 

Stack Medical Research Laboratories, 

Khartoum, Sudan. 

Jan. 1. 

1 Rogers, L., Nature, 144, 1003 (1030) 

* Archibald, R Cl , Amer J Trvp, A fed , 3. 807 (1928) 

[Sir Leonard Rogers informs us that cases ore also 
occasionally met with in India that are completely resis¬ 
tant to any form of antimony treatment.— Editors*] 


Points from Foregoing Letters 


C. Stormer submits a diagram summarizing the 
results of more than a thousand measurements of the 
height of mother of pearl clouds observed from Nor¬ 
way during 192fr 34 The mean height varied from 
23*2 km to 27*7 km,, and the clouds moved south¬ 
east at a high velocity. 

By means of two separated transmitters the 
oblique critical frequencies of the F region were 
measured by T L. Eckersley et al, for the two 
opposite directions of propagation These frequencies 
were found to be identical for the two directions, 
both for the ordinary and extraordinary waves, 
showing that so far as electron limitation is con¬ 
cerned the conditions for propagation in one direction 
are the same as in the opposite direction. Tliis special 
case of reversibility suggests that the law of reci¬ 
procity may be more generally valid m the ionosphere, 
since the critical rays examined are particularly 
sensitive to the properties of the refracting 
medium. 

The end-point energy of uranium-X 8 has been 
measured by D. Koaf in a magnetic spectrometer 
using a new coincidence counter. The end point is 
found to be 2*3 Mev* This is not m agreement 
with Wilson chamber measurements, 

P- Ohlin has investigated the short wave-length 
limit of the X-ray spectrum to determine A/e. He 
finds that the observations are very sensitive to the 
pressure in the X-ray tube ; this may account for the 
discrepancies in tlie values of A/e obtained by this and 
other methods. 

The excitation functions for the reactions 
14 N + J H -+ «0 + Av and “O-b 'H - + Av 

h«v© been measured by S. C. Curran and J. E. 
Strothers. The yields expressed in positrons per 
proton were found to be 1-5 x HH* and 8*0 x 10-** 
at 0*06 x 10* and 0*95 x 10* volts respectively. 


From a study of the flame and arc spectra of 
certain alkaline earth compounds, R. K Asundi and 
B. K. Vaidya report the possibility of rearranging 
the SrCl bands with a doublet, separation of about 
260 era.- 1 instead of 600 cm -1 . 'They further point 
out that the bright contmuous bands associated with 
the spectra of these salts are probably due to metal 
molecules of the van der WaaJs type. 

H Dingle suggests that the statement recently 
made by K R. Popper, tliat “atomic clocks 1 are 
equivalent to ‘light clocks’ for scientific measure¬ 
ments, exemplifies a tendency in modem physios to 
divorce theory from experience. 

The classical definition of mathematical stability 
will not meet the requirements of the problems of 
statistical mechanics. A. Wintner derives a new 
definition by use of a suitable formulation of Birk- 
hoff’s ergodic theorem* It turns out that, in a precise 
sense of statistical averages, the stability condition 
is satisfied both for the case of systems of classical 
mtegrable type and for the opposite extreme case of 
oomplete ergodicity. 

E R. and F. W. San some report the occurrence of a 
genetioal type of sterility in Pimm mtivum occasioned 
by a complete failure of chromosome pairing at 
meioais in the mega- and micro-sporocytes* 

M. A Lipfcon and 0* A. Elvehjem show that the 
production of cocarboxylase and adenylic acid by the 
enzymatic phosphorylation of thiamin can be acceler¬ 
ated in the presence of phosphoglyeeric acid. Syn¬ 
thesis w stimulated by the addition of cozymase and 
inhibited by lodoacetate. This is explained by the 
fact that glucose inhibits the synthesis of cocarboxyl¬ 
ase in the presence of phosphoglyoeric acid and 
adenylic acid* 

B. A. Toms describes the formation of hydrated 
stearanilide which after drying contained almost 
80 per cent of water. 
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RESEARCH ITEMS 


Gypsy Luck in Serbia 

Thb function of luck among Serbian gypsies is 
formulated as follows by Alexander Petrovii in 
hia continuing study of their beliefs (J. Gypsy Lore 
6 'oc., 8er. 3, 19, 1-2; 1940), As they have no 
personified god, O Del (heaven) gives, and Kar 
(hngani) creates, but it is Bax (h* ok ) which gives to 
man the ability to use what these give and create. 
Some gypsies believe that Good Luck is a pretty girl, 
a nymph living in the woods, while Bad Luck is an 
old man or a toothless old woman, but the Serbian 
gypsies understand Bax rather as some property of 
a man, animal or object. He who possesses such a 
capacity brings luck into the home, and this means 
health to the household and progress and success m 
every venture. In a household the wife’s luck is 
the most important, and if a man is unsuccessful 
in business it may be the fault of his wife, and lie 
may change the luck by being temporarily unfaithful 
to her. Luck may attach to the bag wliich a woman 
carries on her begging expeditions. One woman had 
had fourteen bags of which only the first was lucky 
She always kept a scrap of rag from this one and 
carried it about with her. Luck may also reside in a 
whip or an article of clothing. If things or people 
are not luck bnngers they may obtain this power by 
blessings, as when a wife throws water over her 
husband as he starts on a journey, saying, “Good 
luck to thee on thy way”, or when a smith begins 
to use a new hammer and lus neighbours say, “May 
thy hammer be lucky.” In the same way certain 
persona, animals, things may bring bad luck (Bibax)- 
If a child ie unlucky it must be avoided. It must 
not pour water on you in the morning or talk to 
you early in the day. It should not approach the 
anvil, nor should tools be put in its hand , and if a 
boy it must not become a smith. 

Maori Bowl* 

Unlock the Melanesians, the Polynesians never 
acquired the art of making pottery, but used as 
reoeptacles for a wide variety of purposes wood, 
supplemented to a certain extent by gourds and 
baskets of totara bark. The general style and per¬ 
fection of finish of Polynesian and Melanesian 
wooden bowls vary considerably with different 
localities. The most perfect come from Hawaii. 
The Maori bowls show great variety of form, ranging 
from crudely hollowed out logs to beautifully finished 
examples, ornamented with carving. Some agree 
very closely m motif with Hawaiian bowls, while 
others have a distinctly Melanesian character. The 
collection of Maori bowls in the Auckland Museum, 
New Zealand, comprises more than forty examples. 
These have been described, with others not in the 
collection, but included for comparative purposes, 
by A. G. Stevenson, assistant ethnologist of the 
Museum (Rec> Auckland Inst. Afua., 2, 4; 1939). 
The specimens are divided roughly into five classes 
mainly according to shape: long, trough-like 
bowl*, short, broad and usually deep bowls, 
bowk of approximately equal length and breadth. 


the rim outline being between a square and a circle, 
bowls in which the bottom internally is flat, while 
externally they are hemispherical with or without a 
flat hemispherical base, and ui the fifth class two 
bowls of distinctive type, one almost circular in 
outline on a small fiat oval base, and the other m 
which tli© rim is almost oircular, but thickens out to 
a pomt externally at each end. There are also a 
number of bowls of unusual form. The bowls, being 
primarily for use, are not ornamented as a rule, but 
there arc notable exceptions, in which handles or 
spouts are carved to represent conventionalized 
human faces Most of the bowls were of totara wood ; 
but immersion in swamps over a prolonged period 
often makes exact identification of the wood im¬ 
possible 

East Indian Gastropods 

Drs Adam and Leloup, in “Rlsultats scientifiques 
du Voyage aux Indes Orientales n6erlandaises de 
LL A A RR le Prince et la Princess© Leopold de 
Belgique” (M6m du Mus£e d’hist. nat, de Belg., 
Bruxelles, 2, Fuse 20 ; 1939), have concluded their 
study of the gastropods. The present volume deals 
with pulmonates, scaphopods and bivalves. There are 
five text figures, seven plates of shells and a map 
showing localities. The resume of all the molluscs 
found, with localities, will be useful to collectors. 
Altogether nearly six hundred species are listed, but 
of these only a small number, comprising one amphi- 
neuran, one opisthobranoh and seven pulmonates 
are new. Tins volume contains the last twelve families 
of pulmonates and one now species, Ptychodon 
misoolensis , which is not described, as an account of 
it appears elsewhere. The work is systematic and 
deals with shells and raduhe. 

Fossils from the Belgian Ordovician 

In “I/Ordovicien de 8art-I3emard” (M6m 30, 
Mus Roy. d’hist. nat. de Belg., Bruxelles, 1939) 
E Maillieux describes the fossils extracted from the 
Aremgian and Llandeilian strata of Sort-Bernard. 
There are three plates. From the Aremgian, grapto- 
lites, Lingula, trilobites and the Nebalian Lamprocarts 
are described, and resemble those of other Belgian 
rocks of the same age. From the Llandeilian one 
braohiopod, Pionodema, gastropods, lamelhbranchs 
and tnlobites are listed. As a whole the species are 
those peculiar to the Ordovician of Bohemia, except 
for Conularia mgulosa , which occurs also in Nor¬ 
mandy, and the two species Liospira crqualis and 
Tontaculites n.sp. which have not been found in 
Bohemia. The first is a Scottish species. The two 
Belgian specimens of the second were unfortunately 
imperfect, so that no specific name is given to them. 

Leaf-Growth at a Systematic Feature m Ammocharis 

Mitne-Redhead and Bchweickerdt ( J . Linn. 
Sac., 52 i 1939) have re-investigated the systematic 
position of the genus Ammocharis and related 
genera, especially Crinunu Whilst some species of 
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Crinum are readily distinguished by spiral leaf arrange¬ 
ment, others have distichous leaf arrangement aa in 
Ammocharis, but the leaves ewe always sheathing at 
the base and are never bifiabellately arranged. A 
peculiar feature of the leaves of Ammocharis, earlier 
described by Herbert, is that the leaves die down to 
the bulb but the same leaves resume growth and form 
new blades the next one or more seasons. The 
occurrence of this manner of loaf growth in Crmum Tin - 
neanum, C. heteroatylum and C angolense, and probably 
in C. Baurnii, associated with biflabellate leaf arrange¬ 
ment, indicates that tliese species should be trans¬ 
ferred to Ammocharis. The same peculiar feature of 
growth has been observed in some specieB of 
Crinum (subgenus Stenaster), but in these cases the 
spiral leaf arrangement, sheathing leaf bases and 
flower characters distinguish them readily from 
Ammocharis. 

Graft Blight of Lilac 

An interesting case of delayed incompatibility 
between stock and scion of a graft union is described 
by 0 H. Oadman in the Gardeners’ Chronicle of 
January 13. Lilac buds upon privet stocks make 
good growth m the first season, but the foliage be¬ 
comes rolled and mottled with yellow in the second 
year of joint growth. Leaves fall from the plant 
prematurely in subsequent seasons, and the ultimate 
result is a misshapen bush with thm, spindly shoots. 
The papor also reviews work by Chester, of the Arnold 
Arboretum, which shows that the trouble is non- 
pathogemo, and due solely to the incompatibility 
between stock and scion of the graft union Use of 
common Syringa vulgaris for a stock, or burying the 
Syringa-privet union so that the scion can ultimately 
form its own roots, are suggested as control measures. 
It is also possible to propagate the common varieties 
of lilac by cuttings or layers, though a longer time is 
neoessary to produoe plants of saleable size by these 
methods. 

Origin of Lake Toba, North Sumatra 

The history of Lake Toba provides one of the most 
oonvinomg examples of a genetic connexion between 
tectonic and volcanic forces. In De Jngcnieur in 
NcA.-Indih ( 4 , No. 9, 126-140; Sept. 1039) van 
Bemmelen discusses the geological and volcanic 
evolution of the region and shows that the arching-up 
of a mountain range can, at least in part, result from 
the rise of magma or migma. The Toba cauldron is 
situated on the crest of a tumour-like culmination of 
the Hanson mountain range ; it has an area of about 
2,000 km.* and a volume of 1,000-2,000 km.*. On 
the top of the ‘tumour 1 fissure eruptions occurred 
during the late Pleistocene, with a mam paroxysmal 
phase of acid tuffs, followed by domes and outflows 
of acid lavas. The tuffs covered an area of 20,000- 
30,000 km.* in Sumatra and extended to Malaya, 
where the thickness is still 5-20 ft. The volume of 
the tuffs is of the same order os that of the cauldron 
itself, which came into existence during or directly 
after the mam outburst. The cauldron is therefore 
regarded as a ‘super-caldera’. Van Bemmelen con¬ 
siders that a migmatitic batholith rose from the 
depths until it nearly reached the surface, arching up 
its oover and finally blowing out the gas-laden con¬ 
tents of its upper part through fissures in the roof. 
The paper is well illustrated and oontains some 
interesting speculations on the origin of ‘Pacific* 
magmas. 
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Heat Flow in the Earth's Crust 

A. E. Benfikld (Fro c. Boy. Soc. t A, 173 , 423; 
1939) has investigated the outward flow of heat in 
the earth at a number of points in England by 
investigating the thermal conductivities of rock 
specimens taken from boreholes and using a know¬ 
ledge of the temperature distribution in the same 
holes. The thermal conductivities wore found by 
plaomg a carefully prepared rock slice between the 
ends of a divided brass bar in which heat was flowing} 
the thermal contact at the interfaces was eliminated 
by comparing results on specimens of different thick¬ 
ness. The conductivities found range from 0*017 c.G.s. 
(rock salt) to 0*0014 (shale), and the heat flows 
calculated vary between 0*7 and 1 *5 x 10-* cal. por see. 
per cm.*. In the deep bores there was evidence of 
temperature disturbances consistent with the presence 
of an ice sheet on the surfaoe up to 9,000 years ago 
Tins necessitates & correction which brings the mean 
equilibrium heat flow up to 1-4 x 10** cal per sec. 
per cm *. E. C. Bullard (Proc. Roy, Soc A, 173, 450 ; 
1939) has made similar conductivity measurements 
on rocks from deep bores on the Witwatersrand, and 
L. J. Knge (ibid., 474) has made careful temperature 
measurements in these bores. The mean heat flow 
found is 1*2 x 10 - * cal, per sec per cm.*. Both this 
value and Benflelds similar value in England are 
lower than those formerly estimated. It appears that 
there cannot be molten rock under England at a 
less depth than 20-30 km., while in the South African 
case, the layer of radioactive granite oannot be 
thicker than 12 km., and it is probably underlain 
by an intermediate layer as indicated by certain 
seismologioal observations. 

Sun’s Speed of Galactic Rotation 

CL L. Camm has published an important paper 
(Mon Not Boy. Astro. Soc., 100, 1; November 1939) 
which leads to ft much higher value for the velocity 
Of the sun’s galaotie rotation than that generally 
ftoccpted. The method adopted is to And the greatest 
difference between the angular speeds of rotation of 
the sun and of other objects in the galaxy, preferably 
those at great distances from the galactic axis, 
because their angular speeds would be small. 
Obviously a lower limit to the angular, and hence 
to the linear, speed of the sun can be determined in 
this way. Twenty-six globular clusters were divided 
into three groups, and it was found that the outer 
group, ranging from 12,000 to 33,000 parsecs from 
the galactic axis, appeared to be rotating as a rigid 
body—a view very difficult to sustain on dynamical 
grounds. Camm adopts the more reasonable hypo¬ 
thesis that the six clusters forming this group con¬ 
stitute a non-rotating frame, and their apparent 
motion is really caused by the opposite rotation of 
the sun. As on apparent angular velocity of — 410± 50 
km./sec. per 10,000 parsecs for the outer clusters was 
found, the speed of rotation of the sun is 410 ±50 
km./aec. If it is assumed that the outer dusters are 
rotating, the absolute linear speed of the sun will 
exceed 410 km./sec. The other groups ranged from 
10,000 to 6,000 parsecs and from 4,000 parsecs to 
the galactic axis, and it was found that the clusters 
have a differential motion; quantitative agreement 
exists between this motion and that of other type® 
of objects. This, with other established facts, 
helps to confirm Lindblad’s theory of sub-system* 
within the galaxy, each with its own spaed: of 
rotation. 
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THE SUTTON HOO SHIP-BURIAL 


r J^HE outbreak of war followed ho closely on the gift 
X to the nation of the antiquities from the Saxon 
ship-burial at Sutton Hoo, Suffolk, by the owner, 
Mrs E M, Pretty, wluch was announced on August 
23, 1939, that there had been little opportunity for 
detailed examination of most of the objects, nor ih 
any further occasion likely to arise while they arc 
Htored against damage. In these circumstances even 
the jiartial Account to which the current issue of the 
official publication of the British Museum (Blooms- 
bury) (j Hr%t Mus Quart., 13. 4 , 1930) is devoted 

affords information wlucli will be welcome to 
archaeologists and others, pending further study A 
general account of the circumstances and character 
of the discovery and a description of tho gold orna¬ 
ments by Mr T D Kendrick is followed by notes 
on the silver by Mr Ernst Kitzmger, the coins by 
Mr. Derek Allen and other finds by Mr T l) Kendrick, 
who adds some reflections on the relation of the find 
to Anglo-Saxon archaeology 

Mr Kendrick pointH out that while some of the 
more important objects had lieen confided to the 
Museum as oxcavated. yet many of the notable 
objects, os, for example, tho shield-bosw and shield 
fittings, the helmet and sword have not yet been 
examined, and only hastjly mode record-photographs 
have been available for study. 

It will be remembered tliat the barrow in which 
this ship was found was the largest of a group of 
twelve. The form of the ship, as traced, is more of 
the typo of the fourth century type Nydam Hhip at 
Kiel than of the typo of the Viking ships. The 
funeral deposit lay amidships under a collapsed 
wooden shelter in the form of ft house with high- 
pitched roof, and constituted the richest series of 
grave goods ever found in England 

The richness and rarity of the finds is established 
by a brief description of their arrangement within 
the burial chamber measuring about 17 feet long by 
K feet wide They were disposed H-wise, the hori¬ 
zontal bar corresponding with the keel of the boat 
and the uprights consist mg of accumulations of 
offerings at the ends of the funeral chamber. At 
the west end was a standing bowl of bronze with 
drop handles and in this was a bronze hanging-bowl 
with elaborate enamelled ornaments, itself contain¬ 
ing a wooden object with jewelled mounts that is 
probably a small stringed musical instrument, and 
other objects. By these bowls were heads of iron 
spears and augons, An ironbcnmd wooden bucket, a 
huge lavishly decorated shield-boss and gilt shield* 
mounts, a gilt object believed to be a gaming board 
and among other objects an enormous ceremonial 
whetstone. Moving eastward, there was found the 
group of ornamental silver bowls and silver spoons, 
the remains of a magnificent helmet, the sword with a 
jewelled hilt of gold and the prodigious array of 
jewelled gold ornaments, sword harness and the 
outer trappings of a costly attire including the purse 
and its contents— gold coins and two ingots. Beyond 
these jewels were the remains of silver-mounted 
drinking horns, the great Anaatasius and fluted silver 
dishes and a remarkable collection of miscellaneous 
objects. 


Although the grave furniture was that of a man, 
there woro neither vestiges of the buried body nor 
the ashes of cremation. Further, there was no single 
personal ornament of the deceased Whatever may 
lie the explanation, whether the harrow be cenotaph 
or grave, it is indubitably the monument of a pagan 
or semi-pagan royal personage possessed of huge 
wealth, who on the evidence of coins m his purse 
died before the first half of the seventh century. He 
may have been, it is suggested, Redwald, King of 
East Anglia, Bretwalda of England in 6itt who died 
probably in 625 

The Gold Ornaments In the fittings of the sword 
harness and outer apparel of their royal owner, all 
the pieces are contemporary and the work of one 
school, possibly of one man—one of the greatest of 
the rnanv goldsmiths who worked in the cloisonne 
technique from the latter half of the fifth century 
onward The most impressive single object is the 
massive gold buckle adorned in interlacing ornament 
and riello inlay, while next in importance comes 
the purse with its gold frame jewelled with garnets 
and inosHU glaHN and enriched with filigree bindings, 
its flanges. clasp and mountingH ornair^nted m 
cloisonne and champlev£ technique, while a num¬ 
ber of minor ornaments are jewelled in garnets 
onl\ 

The Silver, The outstanding find is the huge dish 
27 inches in diameter, with a decoration ot mixed 
ornamental designs Byzantine control stamps, on 
which the monogram is of Anaatasius, show it to 
be the work of a silversmit h in the period ad 491-518. 
As a whole the silver objects are inferior as works of 
art to the gold They belong to a decadent period 
of Mediterranean art, but/ within their own class they 
are important archaeological documents. The large 
dish and the spoons throw new light on early Byzan¬ 
tine metal industry, and the smaller bowls appear to 
represent the art of certain semi-barbaric liorder 
regions of the Byzantine world wluch yet remain to 
be more clearly defined. 

The Coins The forty gold coins and two gold 
ingots found in the purse are the most inartistic 
objects in the whole burial, but nevertheless are of 
great importance, for it is on their evidence primarily 
that the dating of the burial must rest. 'They are of 
the denomination of tremissm or third of a solidus, 
and were all struck at Merovingian mints within or 
on the borders of France Of none of the Sutton 
Hoo coins can it be said definitely that they were 
struck by a particular king, nor m any one of tho 
moncyers known from historical sources A rough 
dating is not before a.d 600 nor likely to be before 
640 or even 670. 

Other Finds . Though intrinsically not tlie most 
valuable, the great ceremonial whetstone is arc hero- 
logically the most amazing. Originally it was about 
2 ft. long, square in section, the extremities adorned 
on each face with bearded* masks, the stone ends 
in lobed bosses coloured red and enclosed in a bronze 
fitting with an empty and apparently useless oup- 
shaped terminal. Nothing like this stone exists any¬ 
where else. Of equal importance archaeologioally is 
the bronze hanging bowl, with a mount from the 
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centre of the interior floor consisting of an oddity in 
the form of a substantial bronze fish, perched on a rod 
rising from a circular base, enamelled m the same style 
as the borders of the exterior mounts. 

Sutton Hoo and Anglo-Saxofi Ardumlogy. The 
salient fact of the Sutton Hoo discovery is that, 
taken as a whole, it is a revelation of a new Pagan 
Saxon art and nrclucology m England It is both 


unfamiliar and startling. It is more than a pale 
reflection of the Jutish culture m Kent; it is the 
independent Golden Age in Kast Anglia confirming 
the historical fact of a dawning political ascendancy. 
Further, it will not be wise honceforth to debate 
the origins of our Christian art without paying 
respectful attention to thin new evidence from 
Suffolk 


MINERAL RESOURCES 

By Prof. R. N. Rudmose Brown 


I T lias boon said, with a considerable measure of 
truth, that one of the decisive factors in war is 
the accessibility of either side to essential minerals. 
These include in addition to iron, as the basis of 
steel, various less widely spread minerals such as the 
ores of nickel, manganese, titanium, tungsten, etc., 
and also the ores of copper, zinc, lead, aluminium, 
etc,, and of course coal and above all mineral oil, 
Tlie statistical summary for the years 193 6-38 
afforded by this issue of an annual publication* is 
specially valuable in giving, for most metals, the 
amount of the ores produced in each territory of 
the British Empire and also, in many coses, the 
metal content of the ore 

The import and export for each country, in¬ 
cluding for some materials not only the crude materials 
but also the principal derivatives and semi-manu¬ 
factured materials, are given. Unfortunately, for 
some important material* detailed figures are not 
available for all countries in 1938. To take first 
iron-ore, the world’s production m 1938 was 
166,000,000 long tons, of whioh 21*020,000 tons were 
from the British Empire and 28,700,000 tons from 
the United States. /Fhe other large producers were 
France with 33,000,000 tons, the V 8.8.R, with 
27,000,000 tons and Sweden with 13,700.000 tons. 
Germany. Austria, Chechoslovakia and Poland between 
them produced about 16,000,000 tens Of the great 
producers only France, with 15,200,000 tons and 
Sweden with 12,500,000 tons, were great exporters, 
while of the importers Germany was far ahead of all 
other lands with 21,5004)00 tons. The report does 
not indicate the sources of thm huge import, but 
Sweden and France were the chief contributors. 
The United Kingdom imported only 5,100,000 tons 
Of iron-ore : the rest was mainly home produced 
but a small quantity of pig iron was imported. 
Tn 1938 the United States led the world in steel 
production with 28,000.000 long tons, followed by 
Germany with 23,000,000 tone, the U.8.K.R. with 
17,500,000 tons and the United Kingdom with 
14,000,000 tons. With her imports of iron-ore and 
iron curtailed, the German steel figure must show a 
great reduction in current tunes 

Nickel is an essential const ituent of certain kinds 
of steel. Of the total world production m 1938 over 
84 per cent came from Canada, another JO per cent 
from French New Caledonia, a few tons from the 
U.S.JS.R. and none from Central Europe. The two 
greatest importers of nickel were the United Kingdom 
and Germany, the latter probably deeding, though 
different figures disagree These two countries 


* Thn MUwwU industry of the British Kmptrv tuid Fot 
HUtirttad Suranmry Imperial institute. (HJ 

Office, 1939) 7*. &f art. 
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between them took well over half the world’s output. 
There is now no unjiortant source of mckel available 
to Germany. Chrome ore is more widely spread, but 
at least forty per cent of the world's output is in the 
Empire, with South Africa and Rhodesia producing 
most Other considerable outputs are in Turkey. 
Greece, Yugoslavia, Cuba, the Philippine Islands and 
New Caledonia Germany used to be the greatest 
importer of this ore in Europe, producing none her¬ 
self, Manganese ore is widely found The Empire 
has about thirty per cent of the total production 
and though Germany lias none, the U.S S.R. has a 
great production and m recent years exported much. 

Molybdenum ores are mamly in the United States, ’ 
but Norway has large resources. Tin and cobalt ores 
are now almost inaccessible to Germany. "One third 
of the output of lead-ore is from the British Empire* 
but some is still accessible to Germany from her own 
lands, the U.S.8 R. and Yugoslavia. Bauxite for 
aluminium can be obt amed from Hungary and 
Yugoslavia, but supplies will be short. 

Tungsten ores are not found abundantly in the 
Empire outside Burma, nor are there any consider¬ 
able amounts in Europe outside Portugal. For 
several years Germany has been a large importer. 

t apper is another important metal of whioh the 
umpire produces about a third of the world’s output, 
and the United States, Chile and the U.S.8.R much 
of the remainder. Germany, producing little, used to , 
be a great importer and still has access to Yugoslav* 
copper ore. 

Lastly, the position in regard to mineral oil may 
be noted, without going into details of quality and 
by-products. In this mineral the Empire is poorly 
endowed In 1938 the Empire produced less than 
three per cent of the world’s crude petroleum* the 
only lands producing a notable amount being Trini¬ 
dad, the Bahrein Islands and Burma, and none of 
these produced one per cent of the world's total. 
The largest producers were tha United States with 
60 per cent, the U.S.8.R. and Venezuela, each* with 
about 10 per cent of the world’s total. Other con¬ 
siderable but much lower producers were Iran (3*8 
per cent), Netherlands East Indies (2*7 per cent) 
and Rumania <2-4 per cent). Outside Rumania there 
was no noteworthy production in Central Europe: 
the Polish and Czechoslovak output were quite incon¬ 
siderable. The U.8.8.R. was a great exporter* by 
sea, of petroleum and allied products, but this tracts 
she shared with all the large producers as well as 
Rumania. Thus even if the United Kingdom has 
ample sources of ^mineral oil within reach, it can 
scarcely be said that Germany is deprived oif possible 
sources of import. There are. of eoorse, problems of 
transport that may modify the position. 
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FACSIMILE TRANSMISSION 


A N instructive paper, by G, Herrick, describing 
the progress in the United States of facsimile 
transmission, that is, the transmission of the printed 
page, drawings, photographs, documents and original 
messages by radio or wire telegraphy, appears in the 
Electrical Review of January 19. Certain electrical 
problems, more commercial than technical, have yet to 
be solved, and further development makes it necosaory 
to use the best type of paper for recording purposes 
Recently when President Roosevelt went to Canadian 
waters on a fishing trip, on board the U.8. Cruiser 
Tuscaloosa, he received a total of about 50,000 words 
of news on a facsimile receiver in his office-cabin, 
while the ship's officers received the same news on a 
duplicate receiver in the vessel’s office. 

The information transmitted was gathered by 
Trana-Radio News, set xn type by the Koppel 
Printing Co in New York, and broadcast from 
Cartaret, N.J., by the Finch system of transmission 
over the regular 7#M) kc. used by the station WOR 
of the Mutual Broadcasting Co The transmissions 
were received in the afternoon in the Tuscaloosa, 
which reached a maximum distance of 650 miles 
from the transmitter As the ship returned and 
neared New York, the smaller transmitter at the 
Flinch Telecommunications Laboratories in Broad¬ 
way, New York, took over transmission. For the 
transmission, alternating current at 110 volte and 
60 cycles was used to energize both the transmitter 
and receiver One of the difficulties to he overcome 
m the development of facsimile transmission is the 
fact that the power stations in different States often 
vary in frequency 

At present three systems of facsimile transmission 
of printed material and pictures are being developed 
The R.C.A system is controlled by the Radio 
Corporation of America and uses what is called 
'percussion* recording through varying elertncal 
impulses, winch record lines on any grade of paper 
through the medium of a carbon sheet. The draw¬ 
back is that it operates at only about three feet an 
hour. 

The system controlled by Finch Telecommunica¬ 
tion Laboratories records on special paper that is 
basically black and coated with an ‘eggshell* surface 
Across this an electric stylus travels* being regulated 
by impulses received at standard radio frequencies, 
or over a telegraph or telephone wire. The stylus 
draws a hundred lines to the inch and, by oxidizing 
the surface coating to a greater or lesser degree, 
records a variety of shades from grey to black. 

The system of J V. L. Hogan, consulting engineer 
of New York, was used with interesting results at 
the Toronto Fair by the Globe-Mail of that city. 
This method also employs the stylus principle of 
recording. Instead of oxidizing a specially coated 
paper, a series of points that are in contact with 
specially sensitized paper in rolls delivers varying 
electrical impulses to the paper and develops the 
required type of picture as the paper unrolls in the 
receiver. This system is extremely clear and can 
record very minute details, such as a photograph of 
a lace tablecloth or type down to 6-pomt. All the 
three differing systems require the material to be 
transmitted to be placed on a revolving drum, so 


that it ih scanned by a point of light, with which is 
associated a photo-electric tube that reacts to the 
reflections of light from light and dark substances, 
varying the impulses sent out 

In the United States, development of thw kind of 
transmission has been delayed by the public and 
technical into rent taken in television. To-day, with 
television making satisfactory progress, facsimile 
transmission is being developed rapidly. What the 
public want is low-cost synchronizers whioh are both 
efficient and do not slow down transmission. Some 
of the synchronizers m use necessitate low speed. 
The transmissions to the Tuscaloosa, for example, 
were received at three feet an hour 

Photographs both by radio and wire are being 
sent across the Atlantic at the present tune. As an 
indication of future possibilities, consider the dis¬ 
semination of news from one city to another by 
transmitting entire printed pages with illustrations, 
which would bo multiplied by photo-offset printing, 
and could be sold in the streets withm two hours 
after being sent. This plan envisages the use of wired 
rather than wireless transmission, technicians 
engaged in facsimile development suggest that their 
experiments liave indicated that wired facsimile may 
be less certain than wireless, except in certain 
sections 

Unlike the television receiver, facsimile apparatus 
can be built at low cost because it is comparatively 
simple The cheapest television sets m the United 
States cost about £39, but it. is believed that a 
standard facsimile receiver could bo constructed to 
retail at £10 

The Finch organization has recentlj brought out 
mobile facsimile transmitters and receivers. Several 
police motor-cars in Bergen County, New Jersey, just- 
across the Hudson River from New York City, have 
been equipped with facsimile two-way units that can 
send and receiv e alternately A New York newspaper 
is experimenting with a motor-car into which is 
built transmitter, receiver and a dark room It has 
a tun writing space and typewriter for the news man. 

The Finch Company has developed a method of 
utilizing any telephone; strangely enough, the 
method has been approved by the telephone company, 
winch has rigorous rules agamst tampering with its 
lines or equipment The unit, is on inductive coupling 
and cable With one end of the cable attached to the 
transmitting and receiving unit in the motor-car or 
special truck, the other end of the cable is carried 
from the kerb into the nearest public or other tele¬ 
phone Tlie user then calls the telephone operator 
and says, “Do not interrupt, this wire is bemg used 
for a facsimile transmission 11 . The use is thereafter 
charged at the ordinary telephone rate. During the 
transmission of news and pictures in this way, it is 
not necessary to use the telephone, as the office of 
reception can transmit messages of instruction back 
to the truck transmitter by writing and having them 
scanned on its own transmitting drum. 

Similar testing of facsimile is bemg done by the 
U.S Army, and the Navy is understood to be in¬ 
creasingly interested in possible use of facsimile for 
intercommunication between naval ships and mes¬ 
sages to and from bases. 
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PROPAGATION OF RADIO WAVES ALONG THE EARTH 


r pHK mode of propagation of electric waves along 
1 the surface of the earth has been investigated 
theoretically since the earliest days of practical radio 
communication, and a paper by A Sommerfeld pub¬ 
lished in 1909 lias since liecome a classical treatise 
on this subject After a jieriod during which attention 
was mainly confined to the study of wave propagation 
through the lonosphore, the inception of broad¬ 
casting and the practical application of ultra-short 
waves have caused renewed interest in the problem 
of propagation along the ground. 

Two papers having a direct bearing on this subject 
have recently been issued by the Institution of 
Electrical Engineers, and would, in normal circum¬ 
stances, have been read before a meeting of the 
Wireless Section on January 3. The first, by Dr. 
J tS Mr Petrie and Miss A. Stickland, is entitled 
“Reflection Turves and Propagation Characteristics 
of Radio Waves along the Earth’s Surface” • it deals 
with the evaluation of the reflection coefficient of the 
earth’s surface, and then with the application of this 
knowledge to the study of propagation along the 
earth. A collection of curves given in tlus and an 
earlier paper enables the reflection coefficient for radio 
waves of any frequency and state of polarization to 
be determined for any angle of incidence and for 
various values of electrical constants of the earth. 

It is pointed out that the ray theory, on which the 
reflection from a surface is assumed to be equal to 
the radiation from'an image of the transmitting 
aerial, is not applicable at grazing incidence unless 
the heights of the transmitting and receiving aerials 
are comparable with the wave-length. From an 
analysis given by K. A Norton, however, it is deduced 
that, when the ray theory does not apply, the field 
at the receiver is equal in most practical cases to the 
vector addition of two fields ; the first is the field 


given by the simple ray theory while the second, 
which is independent of the heights of transmitter 
and receiver, corresponds to the surface wave first 
postulated by Sommerfeld for vertically polarised 
waves. The ratio of the magnitudes of the surface 
wave to the image fields is much less for horizontally 
than for vertically polarized waves, so that the ray- 
theory is applicable over a wider range of angle of 
incidence in the former case. As the surface wave is 
independent of height, tlus results in the well-known 
experimental fact that the vertical field from a low 
transmitting aerial increases m magnitude with 
height at a much smaller rate than the horizontally 
polar!zed field 

The second paper, by Dr J S McPotrie and Mr. 
J A Saxton, describes the results of an experimental 
investigation of the characteristics within optical 
range of the propagation overland of radio waves of 
length 2 and 3 metres Measurements of the field 
strength received at various distances from the 
transmitter confirm the theoretical deduction that, 
provided the heights of both transmitting and 
receiving aerials are comparable with the wave¬ 
length, the propagation at grazing incidence is 
the same for both horizontally and vertically 
polarized waves. In either case, the field strength is 
proportional to the product of the heights of the 
transmitter and receiver, and inversely proportional 
to the square of the distance between them. It was 
found that, within the optical range of the trans¬ 
mitter, the propagation characteristics corresponded 
to the condition of a plane rather than a spherical 
earth, although the varying contours of the path of 
transmission produced ft marked effect on the received 
field strength. Over a town area, the ratio of the 
measured to the theoretical field strength was less on 
a wave-length of 2 metres than on 3 metres. 


CAVE FAUNAS 


T HE specialized ca\e faunas of the world have 
been investigated extensively during the last 
fift> years, and to this prolific literature is now 
added the results of exploration m the numerous 
caves of Belgium. Dr. R. Leruth contributes “La 
Biologic du Domaine Souterrain et la Faune Cavemi- 
oole de la Belgique” (M6m 87 Mus6e Royal 
d’histoire naturelle de Belgique, 1930), and m the 
same senes, Mem 88 by Dr C. R. Boettger is entitled 
“Die Hubterrane Molluskenfauna Belgians”. 

The vast grottoes near Han-aur-Loose furnished 
much of the material, although forty-eight sub¬ 
terranean regions were explored The collections 
were submitted to specialists for identification. A 
general section deals with the ecological and geo¬ 
logical conditions affecting the Belgian cave faunae, 
And Dr Leruth classifies the inhabitants as permanent, 
temporary or accidental cave-dwellers. Tlie first are 
completely adapted to their mode of life, the second 
can live either within or without underground areas, 
and the third are ill-adapted to cave life and are 


incapable of breeding there. There are also parasites 
and scavengers. The terrestrial fauna is poor in 
species, but the aquatic fauna is relatively rich. Of 
approximately six hundred species, one genus and 
sixteen species are new. Bats, mice and rats are the 
chief mammals, while badgers and foxes penetrate 
into the smaller caverns. Neither fishes nor amphibia 
are recorded Among invertebrates, fiat worms, 
roundworms and rmged worms, arthropods of all 
kinds and in large numbers, and some molluscs were 
found. 

Dr. Boettger describes the collections of Dr. 
Leruth and Prof. S6verin. Pisidium is the only 
lamellibranch genus. Among prosobranohs there are 
several members of the Hydrobiidse. Pulmon&tee 
are common, especially as tlie faunae of crevice* and 
underground water channels are included. A blind 
land snail, CaecMoidt* acicula, and the freshwater 
proeobranch, Avmionia baurguignaH, are true cave 
forms, the latter being a French species reeordedfor 
the first time in Belgium. 
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MINE RESCUE TELEPHONE 

E. R. C, WOODS, of the Ericsson Telephones, 
Ltd., London, communicates a description of 
a mine rescue telephone to the Ertesson Beinsw of 
1939 (No. 2). The Coal Mines Regulations require 
owners of mines, to which the regulations apply, to 
make definite provision for rescue work in mines after 
an explosion, fire or other accident. Telephone com¬ 
munication between the rescue brigade and its base is 
of great importance* Ericsson Telephones, Ltd., in col¬ 
laboration with the Mines Department Testing Station, 
have constructed a mine rescue telephone which was 
officially tested last year, after which the production 
was immediately undertaken. 

When a rescue corps is called to a mine, a base 
is immediately established in fVesh air but as near as 
possible to the zone where the air is so foul as to 
be unbreathable. As the team of from eight to 
five men will be wearing breathing apparatus, 
speech is impracticable and communication has 
to be established by other means. Uniform codes 
of signals are prescribed, one for use between 
members of a brigade, for which each man 
carries a bulb hooter, and one for electric signalling 
While the existing mine telephone system may pro¬ 
vide for the telephone communication between the 
rescue corps and the base, it cannot be depended 
on and it would rarely prove convenient, speech 
not bemg practicable owing to the breathing 
apparatus, both of which are vital factors in such 
an apparatus, which only comes into use in severe 
conditions. 

The mine rescue apparatus constructed by Erica- 
son’s consists of two units, a base station and an 
advanoe station, connected continuously by a light 
but tough cable. In the constructional features of 
the design, particular attention has been paid to 
strength and low weight. 

Signals in both directions are effected by a buzzer, 
using a special code. The note is distinct and pene¬ 
trating, the high frequency avoiding any ehanoe of 
confusion with other noises. In addition, the base 
party can speak to the advance party, both speech 
and signals being received on the loud-speaker at 
the advance station unit. After much consideration 
it was decided to limit to key signals only com¬ 
munications from the advanced party. If both-way 
speech were provided, the additional equipment 
would appreciably reduce the mobility of the advance 
party. 

The base station unit is about 24 cm square with 
a depth of 16 cm. On the front of it there is fitted a 
sensitive transmitter, a small loud-speaking receiver 
and a high-frequency buzzer. When the keys are in 
their normal position, the loud-speaking receiver is 
connected directly to the trailing cable and hence 
to the advance station unit. Any signal sent out by 
the advance party is thus immediately reproduced 
by this reoeiver. The batteries are of the ordinary 
cycle lamp type so that replacements are readily 
obtainable. Battery voltages are 6 and 3 volts 
respectively for the use of the base and advance 
party unite. 

Safe operation in dangerous atmospheres is a 
Mature of this system. If during rescue operations 
& is deoiled to extend beyond the firet cable 
length* a farther advance party instrument can be 
co>t|nej0ted by a simple plug and the Circuit transferred 
from the Bmt to the second unit. . 


SEVENTY YEARS AGO 

Nature, vol. i, February io, 1870 

The Royal Commission on Science 

“The Council of the British Association for the 
Advancement of Science was received on Friday last 
by Earl de Grey, Lord President of the Council, ae 
a deputation to urge on the Government the issuing 
of a Royal Commission to inquire into the state of 
Science in England 

“The main points for a Royal Commission to throw 
light upon are these. First, is it right that science 
should be aided by the State T Secondly, is the aid 
now given exactly what is needed—neither too much 
nor too little ? Thirdly, the degree and direction in 
which science should become a State business having 
been settled, what will be the best organisation for 
the purjKxse ? Not one of these points has ever yet 
been thoroughly considered in England “ 

Microscopical Investigation of Meteorites 

Prof. N. K. Maskelynb, of the British Museum, 
provided a full abstract of his recent paper on this 
subject presented to the Royal Society. Transparent 
sections of small fragments cut from meteorites were 
studied under the microscope They showed that 
“a meteorite has passed through changes and that 
it has had a history of which some of the facts are 
written in legible characters on the meteorite itself 
and. one finds, that it is not difficult roughly to 
classify meteorites according to the variety of their 
structure One also recognises constantly recurring 
minerals ; but the method affords no means of deter¬ 
mining what these are” The chief use of the micro¬ 
scope was as a means of sorting out the various 
minerals from “the bruised debris of a part of the 
meteorite 1 ’, investigating each by the goniometer and 
by analysis, “and finally returning to the section to 
identify the actual minerals present”. 

The Work of the Sea 

In an article by (\ W Whitaker, M. Quenault 
is quoted as concluding, with regard to the depression 
of the land • “One gathers from all these evidences, 
that the movement, since the eighth century, has 
been about two metres a oentury. If it continues 
at the same rate for ten centuries more, the peninsula 
of Cotentin will be an island and all the ports of 
La Mancho will be destroyed. Some centuries later 
and Pans will be a seaport, waiting only to be sub¬ 
merged in a score of centuries. Thus in a period, 
less than half as long as that during which the 
pyramids of Egypt have braved the ravages of time, 
Paris itself—if it is not burned down during one of 
the revolutions of its inhabitants, as amiable and 
spiritual as they are inconsistent—Paris will prob¬ 
ably be engulphed in the Atlantic, a master before 
whom the intractable Parisian must haul down hm 
flag. Ivet him take warning !” 

With reference to the “situation” at the Pans 
Observatory [see Nature of February 3, 1939, p. 198], 
the action “of the French Government has been of 
the promptest and M. Le Verrier is no longer Director. 
This step indicates very clearly—too clearly we fear— 
the strength of the case put before the Minister of 
Public Instruction. . . . The document was signed 
by ViHaroeau, Marte-Davy, Wolf and Loewy. . , , 
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It iH to be sincerely hoped that M. Le Verner may be 
able yet to do service to astronomy, in some other 
capacity* some position where hi* great talents alone 
will be called into play.” 

“A new office has boon constituted under the 
Public Works Department and Mr Douglas Oalton, 
C\B„ F.K.S., haw boon appointed to it with the title 
of* Director of Works and Buildings We may con¬ 
gratulate ourselves that our public budding will be 
looked after by one so eminently qualified by his 
high scientific attainments and great experience m 
such matters/' 

M. Verard do Samtc-Anne road a memoir before 
the Puris Academy of Sciences on a project for 
establishing communication between France and 
England. The author proposed the estabhslnnent of 
a railway bridge, either ojien or tubular, across the 
Straits of Dover 


APPOINTMENTS VACANT 

Applications an invitrd for Mil fulluwing appoIntmnntH oil or 
iMifprn the daton mc*nl lotted 

UOMidSfliONED Orpnanck Mechanicai Enuinkhrh Iii tlio Indian 
Army Ordnance (’orpn—Tin* Hccretary, Mllltarv D( partment, India 
Office, Whitehall, fl W 1 (quoting *O.M fi Recruitment’)(FVbruarv 14) 
DUtscTOR for the British Institute In Milan—The Brit lull Council, 
3 Hanover Street, W I (quoting ‘Milan*) (February 1ft) 

Aksbaacu Okpicbr for Bacteriological work—The Secretary, 
Agricultural Research ( ouncl), tta Dean** Yard, Westminster, 8 W I 
(March Hi) 

RADIO Knqwkehs hy the Royal Army Ordnance Corps—The 
Under-Secretary of State (A.(1 0), War Office, Hobart Hoi Hi, Gronvonw 
Place, S,W I 

Miohanical asv Avtomobhk Enginmkrn by the Royal Army 
Ordnance Corps—The Under-Secretary ol State (A G 0), War Office, 
Hobart Houtte, Gronvenor Place, 8 W 1 
Gnoinubh and Ship Buhvkyor for the Department of the Sui veyor- 
General of Ships, Strait* Settlements--The (‘town Agents for the 
Colonies, 4 MUlbank, 8 W 1 (quoting M/0000) 

Tewpokary FokECASTEKS, Grade II (Male), In the Meteorological 
Office—The Undersecretary of State, 8.2 li (Met ), Department 
Q A , Air Ministry A dost ml II oust', Ktoignway, \V.C 2 


REPORTS AND OTHER 
PUBLICATIONS 

(not included %n the monthly Book* Supplement) 

Great Britain and Ireland 

Department of Hclcntdh and Industrial Research Report of the 
Road Research Board with the Rcimrt of the Director of Road 
Research, for the Year ended Hist March 1039 Pp Mil 11724 15 
plates (London H M Stationery Office ) a* (W net [221 

Department ol 8< lentitir and Industrial Research Water Pollution 
Rettwrch Buimnary of Current Literature Vol 13, No 1, January 
1940, A bn tracts Nos 1-137 Pp |v f 36 (Loudon H.M Stationery 
Office.) 2 a net [241 

University of Llvi rpool Social Ntlencp Department, Statistic* 
Division The Economic status of ( oloured Families in the Port of 
Liverpool Pp, 23 (Liverpool University Press of Liverpool, Ltd ) 
U net |251 

Medical Research Council Sp^lal Report Series, No 23ft , Medical 
Uses of Radium Summary of Reports from Research Centres for 
1038 Pp 40 (London H M Stationery Office.) 1 a. net [201 
Ministry of Health Memorandum on the Production of Artificial 
immunity against Diphtheria (Memo, 170 Med ) Revised edition 
Pp H (London HM Slationen Office ) Id net [201 

Other Countries 

Bernloe P, Bishop Museum. Bulletin U2 Marquesan Insects, 3 
(PacUlc Entomological Survey, Publication 8 ) Pp. v i 220 Bulletin 
159 ‘ Review of the Fauna of the Marquesaa'islands and Discussion of 
Its Origin By A. M Adamson. (Pacific Entomological Survey, Pub¬ 
lication 10 ) Pp 1H 04 Bulletin No 163 * Archaeology of Mangareva 
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CIVILIZATION AND THE RIGHTS OF MAN 


TVyfUOH has been said and written recently on 
^ A tj}# causes of the present conflict between 
Germany and the AllieR and the conditions of 
peace, but most of it has been from the point of 
view of national expediency and little from that 
of the history of civilization or the future of man¬ 
kind In his two latest books—“The Fate of Homo 
saptem" and “The New World Order”—-Mr H G 
Wells takes an eagle-eyed view of the world of man, 
as he did in his “Outline of History”, and brings 
his critical mind to bear upon what he sees. With 
a few other students of history he realizes that the 
scientific method of inquiry can be profitably 
applied to political and social problems, as it is 
to other aspects of biological development In the 
struggle for existence of all forms of life, many 
factors are involved , and the aim of scientific 
investigation is to discover their nature and 
influence. The history of civilization shows that 
the chief causes of war have been migratory move¬ 
ments—represented in modern times by access to 
natural resources and the claim for Leben&raum — 
aggressive nationalism, racial lust and religious 
hatred 

In the natural instincts which have led to 
struggles between groups of peoples, mankind is 
the same as it was at the beginning of civilisation 
sir thousand years ago. There has been great 
increase of knowledge but not a corresponding 
increase of wisdom in the use of it. If an individual 
or a nation has the will to assert a claim by force, 
he can acquire in an open market whatever power 
he is prepared to pay for and use. In a civilized 
community, citizens protect themselves from such 
dangerous disturbers of the peace by means of a 
police fetfee ; but there is no similar force to pre- 
jfche world's order by truculent 


nations, and no international court whose judg¬ 
ments upon disputes are accepted as final 

Jf the civilized world is to survive, the hour has 
come when measures will have to be devised to 
control the “gangster” element in human nature, 
whenever or wherever it manifests itself Authority 
to exercise such power will come only when nations 
believe that it is in their own interest to combine 
for the common good oi the whole community of 
mankind. How this end can b© attained, and the 
changes which will have to be made in social and 
political structures in order to achieve it, signify 
reconstruction of existing systems in a manner 
which may rightly be described as revolutionary. 
The aim of such a revolution is not, however, to 
readjust class relationships, but to create a world 
commonwealth of free peoples conscious of their 
responsibilities one to another, and accepting the 
principle of “Live and let live” rather than that 
of “Lie and let He”, which is often an excuse for 
political diplomacy 

This is the type of revolution which Mr Wells 
foresees, if civilization is to be saved from self- 
destruction. He urges that “It is the system of 
nationalistic individualism and unoo-ordinated 
enterprise that is the world’s disease” ; and that 
the old foundations of the system have proved 
unable to support the ponderous structure which 
has been built upon them. To strengthen one part 
by political balance of power or alliances makes 
other parts of the structure relatively weaker 4 with 
the result that the stability of the whole suffers. 
Mr. Wells has, therefore, no sympathy with the 
movement for the federation of a number of 
European States, unless it is deliberately made the, 
basis of a system designed ultimately to com¬ 
prehend all the peoples of the world. 
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There is nothing new in the spirit of this inten¬ 
tion. The philosophy of the Stoics included the 
principle of the brotherhood of man and the 
merging of all nationalities in a cosmopolitan 
citizenship. Christianity adopted the same ethical 
doctrine, and Htill pursues it; yet neither in 
economic nor m political spheres are national 
policies or actions determined by it. After nearly 
two thousand years of teaching peace on earth, 
good will towards men, this principlo of all systems 
of ethics does not enter mto the field of practical 
politics of Christian nations any more than it 
does in other communities It may be that a 
world commonwealth of nations is just as far 
off as a world fellowship of religious faiths, 
but that does not make the ideal less worthy of 
effort to attain it The mines and torpedoes 
which lie in the track of civilization at the present 
time make it more necessary now than ever it 
was for navigators to be guided by a single light, 
instead of each ship of State, or convoy, following 
a course which must cross the tracks of others 
and lead to collisions. 

Though, in the past, war has played a part in 
the formation of certain groups, it represents only 
one phase in the development of civilization. It is 
true that civilization has developed through 
individual peoples, as, historically speaking, man¬ 
kind has been organized on that basis, but we, as 
heirs of the ages—to use a trite but expressive 
phrase in this connexion—are not interested in 
the survival of these peoples, except in so far as 
they have contributed to the general advancement 
of the human race The trend of cultural achieve¬ 
ment m the advancement of mankind has been 
to operate through larger and larger unities— 
tribe, people, nation, confideracy—eliminating 
war and the struggle for existence as physical 
facts, and relying more and more on the struggle 
for existence between ideas 

It is towards such a world commonwealth, in 
which each nation can be free to follow its own 
course of cultural development, that Mr. Wells 
would direct civilized thought It may be held that 
this conception represents merely a reversion to 
primitive social structures ; but the difference 
is in the extent of outlook Whereas, in the 
primitive form, the sense of responsibility em¬ 
braces the members of the same blood-kin only, or 
those of the local group within which the members 
are more or less intimately acquainted, in a 
modem society it may reach out to embrace all 
members of a great nation, and possibly, when 


conflicting creeds and ideals agree to sink their 
differences, it may extend to all men of good will, 
to whom the dignity of man as an individual 
entity transcends racial and political boundaries. 

When, if ever, this comes to pass, it will be 
possible to gauge how far mankind has advanced 
along the road of ethical as well as material pro¬ 
gress To many, the way seems long to go. The 
urge of nationalism and its ideals, combined with 
belief in might as the sole arbiter of right, has 
diverted the thoughts of peoples away from the 
main stream of human progress into narrower chan¬ 
nels in which rocks and rapids threaten at every 
turn to shipwreck all that is best in civilization 

In what is conceived to be the highest type of 
civilization to-day, certain ethical and humane 
sentiments, such as those of truth and righteous¬ 
ness, justice and mercy, and sympathy with the 
weak and Buffering, are possessed and practised 
by a greater number of the community than ever 
before. Those high attributes of human nature 
have survived the ages of violence, cruelty and 
rapine which have disgraced European history, 
and by which the recrudescence in our own times 
will be remembered In spite of these degrading 
influences, there has been an increase in the true, 
the humane and the just, and the standards of 
conduct towards others have become ethically 
higher, until now no people or nation which reverts 
to such methods can claim to be in the van of 
modem civilization. In so far as the present 
conflict is one of ideals, it may fairly be said that 
those of the Allies represent a far higher ethical 
standard than exists at present in Germany. 

Freedom of thought and speech, belief and 
investigation, subject only to the recognition of 
the same liberty on the part of others, is threatened 
by the new tyrannies which, through their 
aggressive militarism and economic nationalism 
run mad, seek to reduce the citizen to a soulless 
unit and a condition of moral and intellectual 
servitude. The existence of economic antagonism 
and military rivalries among nations is as grave 
a danger to scientific thought and investigation, 
upon which so many material achievements are 
based, as it is to the general progress of civilized 
life Science must, therefore, stand for high human 
values, as against slavery of the spirit of man, if 
civilization is to be preserved from the dangers 
which now threaten it. 

There are certain fundamental human rights 
the recognition of winch would do much to pro* 
mote a sense of common interest among the 
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peoples of the world- Mr, Wells gives the first 
draft of such a Declaration of the Rights of Man 
in his “New World Order” ; and the Daily Herald 
m submitting it to free and wide discussion with 
the view of constructing a new charter to represent 
man’s just claims in a modern society. The 
intention is eventually to produce a Declaration 
which will represent World-Wide opinion, and will 
crystallize the thoughts of men and women of all 
ranks and of all races who believe in the essential 
greatness of mankind It is hoped that such a 
Declaration at the present epoch may have 
valuable consequences in shaping the structure 
of human society to the benefit of mankind 
Representatives of science are invited, with 
those interested in other fields of progressive life, 
to assist in making the final form of the Declara¬ 
tion a worthy and enduring statement of human 
needs. The time has come for the assertion of 
the rights of scientific and other intellectual 
workers in modern life, in view of the conditions 
of cruelty and suppression to which their work is 
now' subject in some countries Such a Declaration 
would insist that creative ideas are the essence ot 
progressive thought and achievement in science, as 
in art and literature ; and that to make them sub¬ 
versive to the principles of any social doctrine or 
political system is to restrain the expansion of the 


human mind and its means of expression. Research 
can be organized and team-work be profitably 
applied to solve particular problems, but the true 
heart of science is in original independent thought; 
and this can neither be created nor regimented by 
political authority 

It has been suggested that a charter should be 
framed embodying these and other principles of 
liberty of thought, and freedom from the frustra¬ 
tion by authority, which have long been assumed 
to be characteristic of scientific activity. Little 
encouragement has been given to this idea in 
scientific circles, otherwise the Society for the 
Protection of Science and Learning, or the British 
Association’s Division for Social and International 
Relations of Science, would no doubt have pro¬ 
duced such a charter The world of science is 
international in its constitution and aims, and 
citizenship can be claimed in it by men and 
women of any race or nationality who will respect 
the principles implied m the pursuit of scientific 
truth and endeavour to contribute to the advance¬ 
ment of natural knowledge by following them. 
The Declaration of the Rights of Man which should 
emerge from the discussion organized by the Daily 
Herald will no doubt include these principles, 
among others which may be justly claimed by 
all the citizens of the modern world 


PROPERTIES OF MATTER IN BULK 


Statistical Thermodynamics 
A Version of Statistical Mechanics for Students of 
Physics and Chemistry By Prof. R H. Fowler 
and Dr. E. A Guggenheim. Fp. x + 693 (Cam¬ 
bridge : At the University Press, 1939 ) 40 s net 

T>ROF R. H FOWLER, with the able assistance 
* ofDr E A. Guggenheim, has produced a book 
which will servo in many respects as a third edition 
of his “Statistical Mechanics”, but which does not 
supersede the former work entirely. The present 
book is written with rather a different aim in 
view The first edition of “Statistical Mechanics” 
gives the impression that the author’s interest 
was centred primarily on a new and elegant mathe¬ 
matical technique, the “method of steepest 
descents”, which could be applied with profit to a 
very large number of physical problems The 
second edition represents a transition stage, with 
more emphasis on the physical problems and lees 
on the principles of statistical mechanics. In the 
present work the shift of emphasis is complete. 


It is a book, admittedly written from a mathe¬ 
matical point of view, about the properties of 
matter in bulk. Theorems of statistical mechanics 
and of thermodynamics are both used, as may be 
convenient, to discuss the problems under con¬ 
sideration ; once the laws of thermodynamics 
and their connexion with statistical quantities 
ha ve been derived, full us© is made of them when¬ 
ever it seems advantageous. It was this fact 
which suggested the title “Statistical Thermo¬ 
dynamics” given to the book. 

In accordance with the utilitarian nature of the 
book, no discussion is given of the truth of the 
fundamental axioms of statistical mechanics; 
these arc merely stated, and the reader is referred 
to recent" books on the foundations, such as that 
by Telman Since, moreover, it is intended 
primarily for students of physical chemistiy (or, 
may wo say, chemical physios), the chapters which 
appeared in the old book about astrophymoal and 
atmospheric problems are omitted. 
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After the general methods of statistical mechanics 
have been discussed, the book opens with a dis¬ 
cussion of the specific heats of perfect gases, which 
has been brought thoroughly up to date. Chapters 
on crystals and on chemical equilibria follow, and 
then chapters on imperfect gases, liquids, and the- 
theory of condensation Solutions of electrolytes, 
adsorbed surface layers, elementary electron 
theory of metalB, lattice imperfections and order- 
disorder in crystals, and dielectric and magnetic 
properties of matter in bulk are other subjects 
treated There is also a chapter on chemical 
kinetics, which, although not a subject which can 
be included under the heading of the properties 
of matter in equilibrium, is nevertheless a field in 
which the methods of statistical mechanics have 
been applied extensively to calculate the number 
of molecules in the activated state. 

A study of the book and in particular a compari¬ 
son with Prof. Fowler's earlier treatise is interest¬ 
ing especially in reminding the reader of the sub¬ 
jects in this field which have received the most 
attention from theoretical physicists during the 
last four years. There are m particular the com¬ 
plexities of the problem of the liquid state, which 
resist as obstinately as ever all attempts to write 
down a partition function oven for the simplest 
liquid. The authors give an account of the 
various more or less crude models which have been 
proposed to describe liquids, and they also develop 
the theory of Mayer, Born and others about 
condensation 

The recent discovery of the existence of alloys 
m which an ordered superlattice gradually dis¬ 
appears as the temperature is raised has provided 
an invigorating incentive to mathematical research 
on what are known as eo-operativo phenomena 
By this term is meant the variation with tem¬ 
perature of the equilibrium state of a body in 
which the forces holding each molecule in some 
normal or ordered position depend on the number 
of its neighbours which are themselves in ordered 
positions In a sense the fusion of a solid may be 
regarded as a co-operative phenomenon, but the 
order-disorder transition in alloys presents a 
problem which is much more amenable to mathe¬ 
matical treatment, because in an alloy each atom 
has the choice only of an ordered or a disordered 
position, instead of the infinite number of positions 
which are possible for a molecule m a liquid. 

The earliest mathematical treatment of any 
phenomenon of this type is Weiss’s theory of 
ferromagnetism and its disappearance above the 
Curie point, but the further development of the 
•object as a problem in statistical mechanics has 
been hindered by the difficulty of giving a satis¬ 
factory account, from the point of view of quantum 
mechanics, of the interaction between the ele¬ 
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mentary magnets. The difficulty arises partly 
from the fact that the elementary magnets, namely* 
the electrons, do not stay in the neighbourhood of 
definite lattice points but wander through the 
crystal In alloys, on the other hand, in spite of 
the primitive state of our knowledge of metallio 
cohesion, it is a reasonable hypothesis that the 
simple assumption of a law of force between neigh¬ 
bours is a sufficient basis for a theoretical attack 
on the qualitative aspects of the problem. This, 
at any rate, is the point of view taken in the book 
under review, and a very full aocount is given of 
the various theoretical attempts to set up a par¬ 
tition function for the system, and to find out 
whether there should be a phase change at the 
transition point, or whether only the specific heat 
or even its first derivative is discontinuous 

The present reviewer welcomes the appearance 
for the first time of an account of the Wagner- 
Schottky theory of lattice defects in cry staid in 
thermodynamical equilibrium Apart from its 
interest in explaining ionic conduction in crystals, 
and the importance of the concept for the theory 
of chemical reactions in solids, the theory has a 
considerable didactic value. In teaching statisti¬ 
cal mechanics to students, it is often advisable to 
put off the study of gases for as long as possible, 
because of the difficulty in evaluating the chemical 
constant, and hence the entropy of a gas, without a 
much deeper incursion into quantum mechanics 
than the average student can follow Interstitial 
atoms or vacant lattice points in a crystal have 
many of tho properties of a gas, but since one can 
count directly the number of ways in which they 
can be arranged, expressions for their entropy and 
free energy can be written down without any 
appeal to quantum mechanics at ail. The present 
reviewer has found that the subject forms an 
excellent introduction to the study of chemical 
equilibria, in the further development of which 
there is a good deal that the average student has 
to take for granted. 

Readers of Prof. Fowler’s earlier books will not 
need to be assured of the thoroughness with which 
the work of revision lias been done, or of the 
masterly and complete mathematical treatment 
of the physical problems which are discussed. 
Students approaching the subject without much 
mathematical knowledge will, we think, find It 
easier than in the previous books to discover the 
formulae that they want and to understand the 
steps by which the forrauke are obtained. The 
book is written with the needs of practical workers 
in physics and chemistry in mind, and it is a 
remarkable achievement to produoe a treatise so 
eminently useful without sacrificing mathematical 
rigour or completeness in any way, 

N. F. Itow, : 
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PRINCIPLES AND PRACTICE OF EDUCATION 


Knowledge and Character 
By Dr* Maxwell Garnett. Pp. xii-f 358. (Cam¬ 
bridge : At the University Press, 1939.) 18*. net. 

D R, MAXWELL GARNETT in this book 
approaches the problems of moral education 
from the point of view of physiology and experi¬ 
mental psychology. Time was when recourse to 
scientific method would have meant that the 
author was committed to a materialistic and 
detormanist interpretation of the mental and 
moral life But that is no longer the case. Science 
has shed almost every trace of a prion dogmatism, 
and we find Dr. Garnett frankly advocating the 
hypothesis of interaction between mind and body 
as the most reasonable explanation of the facts 
True, he raises a good many problems of a specu¬ 
lative order which the limits of his space do not 
permit him to discuss fully. He ranges in the 
course of his argument over the theory of know¬ 
ledge and of being, touching also in highly sug¬ 
gestive ways on questions of religion and the 
ultimate aim of life. We find him speaking of what 
are strictly psycho-physical generalizations, such as 
the five formulated in the earlier chapters, and 
summarized colleotively on p. 273, as though they 
were laws of thought ; and a good deal of his 
physiological theory of neurograms, each of which 
corresponds with varying complexity to a con¬ 
comitant mental process, is of the nature of highly 
inferential construction from data that are strictly 
psychological. Indeed the concept of correspon¬ 
dence which occurs very frequently in these pages 
seems to us to stand in need of a good deal of 
detailed explanation. It may well be questioned 
whether the method of explaining psychological 
facts by speculative physiological deductions from 
the very facts to be explained has sufficient logical 
validity. 

An adequate criticism of the book would require 
a combination of expert knowledge in physiology, 
psychology and philosophy. The present reviewer 
can claim competence only in the last-mentioned 
of the three. In regard to the physiological 
sections he can but note how carefully documented 
is the evidence from the highest authorities such 
as Head and Sherrington. In psychology, Dr. 
Garnett naturally draws upon his own work in 
coHaboration with Spearman* His mastery of the 
technicalities of factor analysis, and especially of 
the g-faetor, in the mental outfit of the individual, 
is strikingly displayed in Chapter vii, and should 
prove meet fruitful in the shaping of educational 
thedry. 


On the broader speculative issues handled in 
the last half of the volume, Dr, Gametes views 
will doubtless cause some searchings of heart 
among philosophers. One of the points most 
open to question is his theory that the soul acts 
only through the will, and by way of selection 
and choice between alternative neurograms. It is 
a little difficult i-o understand the status of the 
soul, wliioh seems to be of the nature of a pure 
ego, in itself unaffected by the development of 
character, and yet capable of functioning without 
any physiological correlate. Indeed, in one very 
interesting note, Dr. Garnett suggests the pos¬ 
sibility of direct communion between souls, and 
again between the human soul and God Such a 
relationship is presumably purely spiritual. “It 
is not inconceivable,” he says (p. 102, not© 1), 
“that another Soul—God perhaps—or other souls 
should communicate directly with our souls. In 
such a pas© it is possible to imagine that the other 
soul which oommumcatea with mine does so 
directly, soul to soul, or indirectly by first causing 
excitement in my brain. Since, however, my own 
soul cannot create, but only re-inforco, excitement 
in my brain, it is not to be supposed that any 
other human soul has power to create excitement 
in my brain ; but we may choose to suppose that 
God has it, and sometimes exercises it. It is, 
however, simpler, and therefore preferable, to 
suppose that all purely psychical communications 
procoed direct from soul to soul.” 

In another respect, the adoption of a strictly 
scientific approach leads Dr. Garnett to lay Btress 
on the importance of psycho-physical general¬ 
izations in the training of moral character. As he 
rightly says, “it is the faith of every science that 
an unlimited number of phenomena can be com¬ 
prehended in terms of a limited number of such 
propositions, principles, or ‘laws*. The phenomena 
are explained as particular examples of the 
working of general ‘laws’.” (p. 8) 

Now this method is certainly very fruitful when 
we are dealing with character and conduct on 
their lower and less complex levels. Then these 
general rules and laws of habitual behaviour come 
predominantly into play* But on the higher levels 
of thought and action, purposes and interests are 
increasingly unique and individual, defying reduc¬ 
tion to any combination of generalities. It is to 
Dr. Garnett's credit that he frankly recognizes 
this limitation of scientific method in its application 
to education. He puts great stress on the develop¬ 
ment of personality in the individual, who is 



242 


NATURE 


moved, in William James's phrase, by “partial 
purposes and private ends’’ This is all the more 
suggestive because of Dr Garnett’s frank adoption 
of the Christian hypothesis (Chapter xv) as making 
mere sense of human experience than any other 
Christian saints and teachers have always insisted 
that the element of self-love is incradjeable from 
human nature, even in the state of perfect con¬ 
summation m communion with God. Spiritual 
growth consists in the passage from self-love, 
detached from love of God, to self-love in and 
through love of God It is interesting to find 
repeated confirmation of this cardinal religious 


Feb. 17, 1940, Von 145 

tenet in the physiological and psychological posi¬ 
tions advocated by Dr. Garnett. 

Enough has been said to show the wide range of 
interest in this volume Dr Garnett brings to his 
task long experience in educational administration, 
a wide knowledge of human affairs and a humanistic 
culture that is rare in a trained man of science. 
The result is a book that throws light both on 
educational principles and on their practical 
applications, as, for example, in the Spens Report, 
to which frequent reference is made throughout 
the volume There is an excellent index. 

W. G de Btjboh, 


SIR JAMES FRAZER'S NOTEBOOKS 


The Native Races of America 
A Copious Selection of Passages for the Study of 
Social Anthropology from the Manuscript Note¬ 
books of Sir James George Frazer Arranged and 
edited from the MSS by Robert Angus Downie 
(Anthologia Anthropologies) Pp x + 352. (Lon¬ 
don . Percy Lund, Humphries and Co,, Ltd., 
1930.) 35*. 

'TPHE issue of the fourth and concluding volume 
* of extracts from the notebooks of Sir James 
Frazer, edited by Mr R A Downie, must inevitably 
provoke certain general reflections on the work as 
a whole. Among these, the first to emerge in the 
minds of all will be admiration for Sir James’s 
genius, mingled with a profound amazement at 
the stupendous energy and industry which have 
extracted and digested the material apt to his 
purpose from so vast a literature as has been 
sampled in these four volumes. With a penetrating 
insight into the working of what might be termed 
the ‘traditional’ mind of primitive man, he has 
disentangled from an enormous body of recorded 
fact the significant threads in the evolutionary 
development of religious beliefs and emotional 
reactions in a vast variety of forms of the social 
environment The task has demanded a logical 
grasp and a power of generalization which have 
been equalled by the lucidity and persuasive 
eloquence with which the argument has been 
presented to the world The supplementary 
evidence contained in ‘‘Anthologia Anthropologica” 
is no less an integral part of the monument, which 
is Sir James Frazer’s life work, than “The Golden 
Bough” or “Totemism”. For its publication we 
are deeply indebted to Lady Frazer and the 
editor, to both of whom Sir James pays well- 
deserved and graceful tribute in a foreword. 


It will be remembered that the principle upon 
which the contents of these volumes have been 
selected is that recent sources have been set aside, 
with a few exceptions, and only the older, less 
accessible and less known material has boon 
included. Hence from the nature of the material, 
the extracts present a view of primitive man 
unsophisticated and as he was to be found in the 
remoter parts of the world between the sixteenth 
and latter parts of the nineteenth centuries, but 
more especially in the eighteenth and nineteenth 
centuries The conditions in which he was observed 
by those writers from whom these extracts have 
been drawn have long passed away , and their 
record correspondingly is of enhanced significance 
for the anthropologist 

This consideration is of special application in 
estimating the value and interest of the extracts 
which deal with America. They are reoords, 
of which some were familiar to a past generation 
of anthropologists, but with the development of 
new methods and a new outlook in America, now 
receive less consideration than they deserve. Such 
are for example H. Rink and Hall on the Eskimo, 
and the valuable reports over a sories of years of 
the Ethnographical Survey of Canada, unfortun¬ 
ately interred in the Annual Reports of the 
British Association. Here also is much of the 
early work of F Boas on the Kwakiute of the 
north-west, of J, Teit on the Thompson Indians 
of British Columbia, and the valuable Reports of 
the Jesup North Pacific Expedition, It is, however, 
in its earliest records that the literature of indig¬ 
enous America is at its best, and although “The 
Golden Bough” has drawn liberally on these 
sources, it has been possible to add much from 
Sahagun, Valdes, Herrera, and Ariaga on the 
extirpation of idolatry in Peru* and other early 
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Spanish writers who were in a position to obtain 
or give first-hand information on pre-conquest or 
early post-conquest peoples in Central or South 
America—material of which anthropologists, with 
the exception of those known specifically as 
'Americanists’, make too little use. 

The reoords of American peoples, whether early 
or late, from which those extracts are taken, arc 
of even greater interest than those relating to 
other parts of the world. Outside America, except 
for isolated instances, such as the Tasmanians, the 
people still exist, though thoir conditions ol 
existence have suffered modification. In North 
America, excepting in the remote north-west and 
among the Eskimo, as Harlan I. Smith pointed out 
some years ago, it is becoming increasingly neces¬ 
sary to employ the methods of the archaeologist in 
ethnographical investigation The transfer of the 
Indians to reservations has napped or destroyed 


THE PLANT 

The Plant Alkaloids 

By Dr. Thomas Anderson Henry Thud edition 
Pp viii-} 689. (London J and A Churchill, 
Ltd , 1939 ) 42« 

TN spite of the lad that modern fashions in 
* chemical research have inclined towards the 
hormones and vitamins, much work has been 
accomplished during the past twenty years in the 
field of the plant alkaloids. This fact is reflected 
in the third edition of Henry's ‘‘Plant Alkaloids", 
which to all intents and purposes is a completely 
new book. Jt bears little relationship to the second 
edition published in 1924, although the arrange¬ 
ment of the material on the basis of a chemical 
classification according to the nuclear struoture 
has been retained. Slight deviations from this 
plan occur where important biological relation¬ 
ships would be obscured by a slavish adherence 
to such a plan. On the other hand, the reader is 
warned against placing too much reliance on such 
relationships in H considering possible structures of 
now alkaloids with the reminder that sparteine, 
long known as the characteristic alkaloid of broom 
tops (Leguimnoa#), has also been found to ocour 
in Anabasis apkylla (Cheniopodiaceoe) and as an 
associate of chelidonine in the greater celandine 
(PapaveraoefB). 

The fascinating problem of the biogenesis of 
alkaloids is illustrated by reference to many of 
the experiments conducted by chemists under so- 
called physiological conditions—at temperatures 
about 25° C., in presence of feeble acidity and 


their culture, except where special reasons, mostly 
economic, artificially prolong an attenuated exist¬ 
ence. Recent ethnographical studies have had to 
depend upon the memories of a few rapidly dis¬ 
appearing elders among the tribesmen. Henoe the 
value of even the scantiest record of earlier 
conditions. 

A map of "Some Indian Tribes of North America" 
is included. It is too incomplete to be of much 
value as a guide to the text and is unworthy of 
the care which has been lavished on the production 
of this and the three earlier volumes. 

The fifty-five notebooks containing the material, 
written in Sir James Frazer’s own hand, and the 
product of more than fifty-two years of unremitting 
labour, from which the extracts appearing in the 
four volumes of "Anthologia Anthropologica" have 
been taken, have now been accepted for custody 
by the British Museum (Bloomsbury) 


ALKALOIDS 

using materials known to occur or to be capable 
of tonnation in the plant Those of Robinson 
involving the conversion of lysine and arginine 
into hygrine, and of Sehopf and others on the 
synthesis of tropinone, pelletierme and lobelanine 
are typical examples Such work necessarily 
follows progress in the correct diagnosis of molec¬ 
ular structure. 

Special reference should be made to the section 
on the alkaloids of cinchona Numerous and 
complicated as they are, the efforts at ehemioal 
diagnosis have been successful and m many cases 
confirmed by synthesis. The complex problems 
of stereochemistry have been Bolved and it is 
natural that the literature covering this field is 
very voluminous. I)r. Henry, himself an out¬ 
standing figure in this work, has managed to con¬ 
dense the matter available into digestible propor¬ 
tions. There is no better summary of the cinchona 
alkaloids than that found within the pages of this 
volume. 

Probably no other department of chemical 
endeavour has given rise to bo much controversy 
as the structure of certain of the alkaloids Mention 
of morphine, strychnine and berberine emphasizes 
this point. The author has given a critical account 
of all the important work on alkaloidal structures 
and has managed to escape being didactic. Whilst 
giving reasoned assistance in the formation of 
opinion as to the merits and demerits of opposing 
contentions. In this respect the book should 
receive a welcome from oil oonoemed, from the 
research worker to the honours student. 
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The pharmacology of the alkaloids has been 
adequately reviewed, much of the exact work 
being of recent date. This section has been read 
critically by Dr. Whit© and will be useful alike to 
the ohemist and the pharmacologist. The im¬ 
portance of suoh work reaches beyond the oonfines 
of the ‘pure* pharmacologist on account of the 
comparatively modem endeavours to relate 
pharmacological action with chemical and physical 
properties and thus with molecular structure; 
that is, chemotherapy in its widest sense not 
limited by the hampering definition of being con¬ 
cerned only with those products which attack an 
invading organism. Dr Henry has directed 
attention to this aspect of the problem by reference 
to the work on esterified ammo-alcohols as cocaine 
substitutes in local anseethesia and to the modified 
cinchona alkaloids. Such work attracts both the 
pharmacologist and the chemist, and hence 
it is a great convenience and help to have 
chemical and pharmacological summaries and 
references treated in a single book. 

Even a work of this Bize is inadequate to deal 
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with all facts of alkaloid&l work, and some selection 
was imperative. In this connexion Dr, Henry has 
rightly chosen to deal very briefly with the methods 
of extraction from the plants and has been con¬ 
tent to refer to the more important papers con¬ 
cerned with the chemical and biological determin¬ 
ation in plants and plant extracts. Sufficient 
references are included to help those interested in 
this aspect of the subject 
The value of such a work aa this depends largely 
upon the bibliography : this is remarkably com¬ 
plete and includes references published little 
previous to the date of issue. Numerous tests for 
the presence or absence of references were made, 
but in no case was the book found wanting. 

In conclusion, this work forms a perfeot reference 
book in its subject, and even if critioism were 
possible, to criticize would be an act of sheer 
ingratitude. The enormous amount of work 
involved in the collection, correlation and inter¬ 
pretation of the huge mass of material available 
represents scholarship of a high order. 

W. H. Linnkll. 


STRUCTURE AND FUNCTION 


Life and Living 

By Frederic Wood Jones. Pp x-f 268 (London : 
Kegan Paul and Co., Ltd., 1930.) 10d. 6d. net. 
'T^HOSE who have had the opportunity of 
* admiring Prof. Wood Jones’s facility and 
effectiveness as a lecturer will be grateful to him 
for the publication in a book of some of his recent 
public lectures His style of lecturing is par¬ 
ticularly well adapted for reproduction in the 
form of written essays, and these make excep¬ 
tionally pleasant reading. 

While dealing with a variety of subjects, the 
lectures concern themselves mainly with problems 
of medical education, and with biological problems 
raised by the consideration of the relation between 
structure and function. Biologists who have 
devised theories to explain the structural organiza¬ 
tion of living creatures have usually appreciated 
the difficulty of linking structure and function in 
a common theory of causation. These contrasting 
aspects of biological study have in the past, indeed, 
led to an artificial separation of the two scientific 
disciplines anatomy and physiology, and this 
again has inevitably encouraged a somewhat 
duahstic conception of living organisms. Prof. 
Wood Jones is intent upon the destruction of suoh 
an illusion, and would re-orientate the teaching of 
anatomy so as to stress the fact that structure is 
only the ultimate expression of function. 


Prof, Wood Jones’s own views are frankly 
Lamarckian For him the precision and con¬ 
sistency with which structures, developed in 
embryonic life, are adapted for their ultimate 
function are not intelligible unless the inheritance 
of acquired characteristics is postulated. Yet even 
he finds remarkable instances of a disharmony 
between structure and function. The formation 
of a median vagina in marsupials, according to his 
interpretation, was a last-minute effort on the 
part of Nature to avert a catastrophe which was 
nearly brought about in metatherian evolution by 
the fact that the initial vaginal canals were too 
small to allow parturition to occur. He conceives, 
also, that by some sort of morphological accident 
the vertebrate eye during early phylogenetic 
development became caught up with the infolding 
medullary tube and inadvertently buried. By 
good fortune, however, it managed to “struggle’* 
towards the surface again, but only at the expense 
of becoming inverted, and therefore less perfect 
as a piece of apparatus than it might have been. 

Such instances are here quoted to illustrate the 
fertility of the author’s mind, a fertility which 
expresses itself in many original ideas and novel 
interpretations. We cannot but feel that all 
biologists and many other scientific workers udll 
derive very considerable pleasure and intellectual 
exercise from reading these leetmes. 
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SCIENCE AND PRACTICE OF FODDER 
CONSERVATION 


The Science and Practice of Conservation 
Grass and Forage Crops. By Dr. S. J. Watson. 
In 2 vols. Vol. 1. Pp xi+ 415. Vol. 2. Pp 
vii-f 417-820 (London : Fertiliser and Feeding 
Stuffs Journal , 1939.) 2 vols , 30a 

E\ARM animals are wintered on fodder and root 
crops, supplemented by concentrates, that 
is, grain, milling offals, oil-seed residues, etc ; 
the fodder, roots, and frequently the grain also 
are homo grown. The preservation of the fodder 
crops, for use in the winter, presents more diffi¬ 
culties than that of the other home-grown foods, 
and the quality of the product is very variable, 
depending on the kind of crop, its stage of maturity 
when cut, etc. The quality of the product is 
important, because it governs the amount 
and kind of concentrates that have to be 
purchased. 

Two recent developments, the improvements in 
the technique of making silage, and the application 
of artificial drying to grass and other fodder crops, 
have aroused much interest among farmers and 
research workers in fodder conservation, since 
they have resulted in widening the range of crops 
for preservation, and also in making it possible to 
preserve them at a younger stage , these develop¬ 
ments have brought within reach of the farmer 
fodders of higher nutritive value, and with a 
greater proportion of proteins 

On the Continent of Europe, the new and 
improved methods of making silage have re¬ 
sulted in the preservation, for use in winter, of 
large areas of clover, or of grass and clover mix¬ 
tures, while in Great Britain interest has been 
aroused in the conservation of young pasture 
grass by artificial drying, and by ensiling. Young 
grass contains up to 20 per cent, or more, of crude 
protein in the dry matter, and its conservation 
would dispense with the need for purchasing most 
of the concentrated foods now fed to cattle, sheep 
and horses. 

It con be readily understood how important 
this possibility is in a country like Great Britain, 
which U so suited by climatic and other condi¬ 
tions for producing grass Even in the United 
States, where there are such ample supplies of 
grain and of some oil-seed residues, much interest 
is shown in the possibility of reducing the require¬ 
ments of concentrates by improvements in the 
qwdHy foddm. 

h Ur, & & Wirtspa* in “The Science and Practice 


of Conservation”, has brought together, from all 
parts of the world, the results of research and 
practical experience in fodder conservation, and 
the two volumes present an excellent account of 
the state of knowledge on all aspects of the 
subject. The first volume deals with the various 
processes of conservation, natural drying, artificial 
drying, and ensilage; separate chapters are 
devoted to the losses of nutrients in each of these 
processes. The author directs attention to the 
heavy rate of losses in haymaking, pointing out 
that the losses are really heavier than are com¬ 
monly supposed because of the failure to realize 
that the actual loss of feeding value exceeds that 
of the dry matter, since the material lost is the 
most digestible part 

Silage-making occupies a large share of the 
volume. Before discussing the old and the new 
methods, tho author deals fully with the principles 
underlying the making of silage. Although the 
crops for ensiling and the climatic conditions vary 
from one country to another, the fundamental 
requirements of successful silage-making are the 
same, and this volume gives the research worker 
the type of information that will help him to solve 
the problems involved in directing the chemical 
and biological ohanges in the material "in the 
desired direction, 

The second volume deals with* the nutritive 
values of the various conservation products, and 
contains accounts of the numerous feeding trials 
reported in the literature. One chapter is devoted 
to the effects of conservation products on dairy 
produce, a subject of great importance in peace 
time in those countries exporting, cheese and 
butter, The last chapter is devoted to the place 
of conservation in agricultural practice at home 
and abroad, and deals also with its effect in 
cheapening the costs of foods for human consump¬ 
tion, and in improving their quality with regard 
to the health of the nation. 

Dr, Watson, by reason of the large amount of 
research that he has carried out on this subject 
at Jealotts’ HOI, and of his contacts with the 
practical aspects of the problems, is well qualified' 
to undertake the writing of suoh'a work. Both, 
volumes are of great value to all those interested 
in fodder conservation, and can" be particularly 
recommended to those engaged * in research in¬ 
vestigations touching any aspects of s this subject. 

. J. IIobbbts. 



246 


MATURE 


Feb. 17, 1940, vol. us 


THE BRITISH EMPIRE CANCER CAMPAIGN 

By Dr. E. Boyland, 

The Royal Cancer Hospital, London 


T HE publication of the sixteenth annual report 
of the British Empire (Janoer Campaign was 
very httle delayed by the outbreak of hostilities, 
and the report has appeared in its usual form and 
is actually larger than it has ever been before 
During the War as much cancer research as possible 
Mill continue, so long as the scientific workers con- 
eomed are not all requued for emergency work 
There is no doubt that the greatest progress in 
rancer research has been made in Great Britain 
and in the United States Government support 
and large endowments m the United States are 
likely to increase Amencan cancer research in the 
future, and it is to be hoped that the British effort 
will not fall off 

Among the clinical accounts in this report is a 
description by Mr, J P Lockhait-Mummery and 
Dr V E. Dukes of the familial adenomatosis of 
the colon and rectum and its relationship to 
cancer Adenomatosis is an inherited disease, 
which is not generally manifested until childhood 
or puberty. The malignant disease which fre¬ 
quently develops from tins adenomatosis occurs at 
a relatively early age and often has multiple foci 
of carcinoma The adenomatosis appears to be 
transmitted by both sexes, probably as a Mendelian 
character 

Much of the clinical work describes the results 
of radiological treatment. Such material is given 
in the reports of the Westminster Hospital, St. 
Bartholomew s Hospital, the Mane Curie Hospital 
and the Mount Vernon Hospital One interesting 
development of research on radiations is tho dis- 
<-every of the rhythmic or periodic variation in 
their action on colloids If colloidal solutions of 
carbon, graphite, quartz, gold or albumin are 
irradiated with a certain dose of neutrons, X-rays, 
y-rays or by ultra-violet light, they are coagulated, 
but if the dose is increased by a certain amount 
no coagulation occurs. With increasing amounts of 
radiation, the effect on coagulation alternately 
inorcaFes to a maximum and then falls to zero 
This appeai-s to be a periodic phenomenon analogous 
to tho formation of Liesegang rings, and it would 
he extremely interesting to know if the same 
jieriodic variation occurs in the irradiation of living 
tissues. 

At the recently formed Cancer Research Centre 
of the University of Oxford, Dr I Berenblum, 
Dr. £. Chain and Dr. N. G. Heatley have investig¬ 
ated the metabolic activities of very small amounts 
of surviving skin epithelium in a micro-respiro¬ 


meter This tissue shows aerobic glycolysis and 
has a respiratory quotient of 0*7, properties which 
at one time wore considered to be peculiar to 
tumour tissues* In fact, tho current report from 
the Royal Victoria Infirmary, Newcastle-on-Tyne, 
contains the following rather misleading state¬ 
ment “There appear at the present tune to be 
two main points in which the metabolism of cancer 
differs from that of most normal tissues First 
the ability of cancer colls to form lactic acid pet- 
sists even when the tissue is respiring, secondly 
cancer tissue has a respiratory quotient indicating 
that the oxidation of oarbohydrate is abnormal/' 
Since Warburg discovered that slices of malignant 
tissues produced lactic acid from glucose in the 
presence of oxygen, retina, smooth muscle, striped 
muscle, liver, cartilage, bone marrow, lymph glands, 
kidney medulla and skin have also been shown 
to glycolyse aerobically It is therefore im¬ 
possible to consider this characteristic to be 
peculiar to tumours Neither is the lowered 
respiratory quotient specifically characteristic of 
malignant tissues 

It was known that the magnitude of respiration 
and glycolysis did not vary greatly m tumours of 
different rates of growth, and now Dr. E Boyland 
and Mrs M £ Boyland have shown that this 
holds even with enormous variations in growth- 
rate and that it is possible to inhibit the growth 
of sarcomata in mice without significantly reducing 
the respiration and glyoolysis as measured in 
vitro . Thus the largest metabolic processes do not 
vary with rate of growth ; this suggests that some 
tumours must be extremely inefficient in obtaining 
energy for growth from carbohydrate 

Experiments on carcinogenesis are described in 
several of tho reports. At St. Bartholomew’s 
Hospital, 1 2 5 .8-dibenzanthraoene in olive oil 
was introduced into the stomachs of mice in an 
attempt to produce cancer of the alimentary tract 
No alimentary tumours were produced but 96 per 
cent of those mice which survived the period of 
injection died with pulmonary tumours. Only 
minute amounts of the carcinogenic compound 
could have reached the lungs, and the experiment 
indicates that the lungs are very sensitive to the 
tumour-inducing action of dibenzanthracene aftd : 
that the tissues of the alimentary canal are very 
resistant. 

Other experiments showing the amounts of 
carcinogenic agent necessary for tumour production 
were carried out by Dr. r. M. H, Browning at 
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Glasgow. In these the injection of 0*0025 gm. of 
2 (j»-amino-styryl) 0{p-aoetylomino benzoylamino) 
quinoline methoaoetate (‘Styryl 430 f ) into mice 
was necessary to produce sarcomata, while even 
with 0*0005 gm a small coloured depot may be 
found more than a year after injection Many 
other trypanocidal compounds related to Styryl 
430 have been tested, but as yet this is the only 
known compound of its typo with carcinogenic 
activity 

Mr. J. V Mot tram, at the Mount Vernon 
Hospital, has used the sensitivity of Infusoria to 
demonstrate the photo-oxidation of carcinogenic 
compounds On the whole, the carcinogenic com¬ 
pounds arc easily oxidized in ultra-violet light to 
water-soluble toxic products, and there is rough 
but not exact parallelism between this action and 
carcinogenic power Similar results were obtained 
some years ago by Dr E Boyland, who examined 
the effect of photo-oxidation products on the 
enzyme lactic dehydrogenase The chemical 
changes which carcinogens undergo in ultra-violet 
light in the presence of oxygen are still obscure, 
but Prof J. W, Cook and Mr R. Martin of the 
Royal Cancer Hospital have isolated the photo¬ 
oxide of 9.10-dimefchyl-l . 2-benzanthracene The 
parent hydrocarbon, 9 10-dimethyl-1 2-benzan¬ 
thracene, has very high carcinogenic activity, 
producing epithelial turnout's in mice in thirty-five 
days ; 5.9* 10-triniethyM : 2-benzanthracene, 

however, is now the most aotive compound and 
has given skin tumours in thirty-one days in tests 
carried out at the Royal Cancer Hospital. De¬ 
rivatives of 1 * 2*benzanthraccne witli substituents 
in the 9 and 10 (meso) positions not only give more 
stable photo-oxides but also more stable maleic 
anhydride derivatives ; thus Dr. L D. Parsons 
and Mr. F, L Warren find that the a-p-endo- 
succinate of 9 : 10-dimethyM . 2-benzanthracene 
is very stable and is not carcinogenic, while the 
corresponding derivative of methylcholanthrene 
dissociates and is actively carcinogenic. These 
results indicate that the action of these water- 
soluble carcinogenic compounds is due to their 
ability to dissociate and liberate the parent hydro- 
carbon after injection rather than to the action of 
the water-soluble compound per se. These water- 
soluble carcinogenic compounds cause lysis of red 
blood cells in vitro , but this action is also shown 
by similar derivatives of some compounds which 
have no carcinogenic action. 

Dr. P. A. Gorer at the Lister Institute has 
investigated immunity within pure lines of inbred 
mice. While it is relatively easy to produce 
immunity to a tumour in mixed stock animals it 
is extremely difficult to demonstrate immunity 
within a pure line. With two types of ieukasmia 
which have hem maintained in the pure lines in 


which they arose, it has not been possible to pro¬ 
duce immunity within the homologous pure strain 
The response of grafted embryonic tissue is similar 
to that of neoplastic tissues and different from that 
of placental tissue, which will not grow even in 
mice of the homologous pure lme; but in general 
the defence reactions to implanted tissue are 
governed by genetically determined antigenic 
differences between the implanted tissue and the 
host Experiments on resistance to the Jensen rat 
sarcoma carried out at the Middlesex Hospital 
by Prof *S Russ and Dr G M Scott have shown 
that the immunity induced by treatment of 
tumour-bearing rats with X-rays is inherited 
by the offspring This appears to be an example 
of inheritance of an induced or acquired character 

By far the largest individual account in this 
year’s report is that from Dr P. Stocks, of the 
General Register Office, Somerset House, on the 
distribution of cancer of various organs m England 
and Wttl<»s This account, which is the third and 
concluding instalment, deals with the cancer 
mortality ol the female population and is more of 
the nature of a scientific paper than an interim 
report of work m progress The standardized 
mortality ratios for separate towns and counties 
have now been computed and the results are given 
in a series of tables and maps As would be ex¬ 
pected from analogous investigations, the mortality 
from cancer of all sites varies much less than 
the mortality duo to cancer of particular sites. 
Thus the cancer mortality of part of Wales 
(Anglesey, Carnarvon, Denbigh, Flint and Mer¬ 
ioneth) and of Lincolnshire is higher than that of 
the rest of the country; but the excess mortality 
is only of the order of 15 per cent. The high 
cancer mortality of North Wales is entirely 
accounted for by an excess of stomach cancer, 
affecting both sexes. Dr. Stocks suggests that this 
excess, which is about one and a half times the 
expected mortality, is due to dietary factors It is 
hinted that the bulk of the North Wales population 
does not consume sufficient vegetables and fruit, 
and uses the frying-pan too frequently. If this 
mortality from gastric oaneer could be reduced, 
people escaping might contract cancer at some 
other site, which might be more amenable to treat¬ 
ment, and some of them would probably avoid 
cancer altogether. 

In the results are several examples of low 
mortality from cancer of one particular site being 
compensated for by excessive incidence at some 
other site. Thus there is a high incidence of uterine 
cancer in the north-east of England, and in this 
area cancer of the breast is correspondingly low'. 
Analogous differences are found in the social 
classes. The incidence of cancer of the uterus in 
married women decreases steadily with rise in 
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nodal class, while cancer of the breast is more 
frequent in the upper classes* This may be con¬ 
nected with birth-rate, as fertility varies inversely 
with inccme Also it is known that countries with 
high birth-rates tend to have higher relative pro¬ 
portions of uterine and lower proportions of breast 
cancer ; cancer of the mouth, pharynx, (esophagus, 
skin and vagina, like utennc cancer, are more 
common m the lower classes, while cancer of the 
ovary and thyroid, like breast cancer, are more 
common in the upper classes 

Itr almost all sites of cancer that are examined 
(except cancer of the ovaries) the urban incidence 
is higher than that in rural districts The figures 
for cancer of the lung in different districts are 
difficult to explain , the incidence being very high 
in Manchester, Leeds, Sheffield and Birmingham, 


but low in other towns in Lancashire, Durham and 
Stoke-on-Trent 

The results of Dr. Stocks's investigations have 
boon doalt with at some length partly because it is 
conceivable that men of soienoe who are not speci¬ 
ally working at the cancer problem might see some 
explanation of the regional distribution of canoer 
mortality Such explanations might give rise to 
fruitful research on the cause of the disease at a 
particular site. 

Until the outbreak of war, British canoer 
research had been increasing in its extent and 
effectiveness, as is clearly shown by the annual 
reports of the British Empire Cancer Campaign, 
I^et us hope that the work will continue and that 
the present position will be consolidated and 
extended in the immediate future. 


MACROMOLECULES 


OOME developments in the chemistry and 
physios of macromolecules were discussed at 
a reeont meet mg of the Plastics Group of the 
Society of Chemical Industry and the Faraday 
Society. Many fundamental problems were raised 
in the papers contributed by Dr. R Bbattacharya, 
E G. Couzens and H. W Melville, and in the 
subsequent discussion , only a few can be referred 
to in the present article. 

In the synthesis of macromolecules from vinyl 
derivatives of the general type CH* *= C XY t much 
controversy has arisen about tho nature of the 
active polymer molecules which react with the 
monemor. Two extreme types may be recognized 
The monomer may bo converted by absorption of 
energy to a diradical. To each end of this molecule 
moncmenc molecules may add on, giving rise to a 
bigger diradical This may be called the free 
radical mechanism. On tho other hand, the 
monomer may merely be excited to an extent 
such that the addition of monomer is facilitated. 
In this mechanism there is always a terminal 
double bond in the macromolecule which is the 
centre of reactivity It would now appear that it is 
possible to polymerize one and the same molecule 
by either mechanism, depending on conditions. 

The difficulty really arises in discovering in any 
one instance which particular mechanism comes 
into operation. In gas phase polymerization it is 
often possible to settle the matter in the following 
way Hydrogen atoms or methyl radicals add on 
readily to \inyl derivatives, such as vinyl acetate, 
produoing a single free radical with which mono¬ 
mer easily reacts to form a linear polymer until 
two such radicals combine. By altering various 


parameters, it is then easy to characterize this free 
radical growth and compare it with the polymeriza¬ 
tion under observation. If the kinetics aro identical, 
it must be supposed that the latter reaction is of 
the free radical type. In the photo-polymerization 
of gaseous vinyl acetate, the kinetics are so dif¬ 
ferent from those of the free radical reaction that 
it would seem the ordinary polymerization occurs 
by some double-bond mechanism. The difficulty 
yet to be solved is how the terminal double bond 
of tho active molecule retains its activity. It is 
well known that a large number of these mole¬ 
cules, including vinyl acetate, also polymerize in 
the liquid phase, but so far no similar attempt 
has been made to discover by what mechanism 
the molecules grow, though it is of interest to 
mention that a free radical polymerization has 
been induced in styrene by the addition of tetra- 
phenylsuccinodinitrile, which dissociates to free 
radicals m solution 

From the photochemical point of view, vinyl 
ketonos are of ©special interest. Both methyl vinyl 
ketone (CH* = CH.OO.CH,) and methyl isopro- 
penyl ketone (CH t = C(CH«).CO.CHi) polymerize 
on illumination with light at 9090 A., though the 
former molecule does so much more readily than 
the latter. Once more this is in accord with the 
general observation that oi-methyl substituted 
vinyl derivatives are more difficult to polymerize 
than the parent molecule. Methyl vinyl ketone 
exhibits rather peculiar behaviour. like moat 
gaseous ketones, it is decomposed by light, and 
therefore in considering the mechanism of jjpfyv 
merization, it is not impossible that, besides the 
two mechanisms mentioned above, aaother must 
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be taken into account. The primary products of 
decomposition may well be free radicals, in which 
circumstance they may start off a free radical 
polymerization. Here a comparison of the kinetics 
of the methyl radical sensitized reaction with the 
direct reaction shows that the latter reaction does 
in fact take place by the free radical moohanism, 
initially started by the photo-decomposition of the 
methyl vinyl ketone molecule. The product of 
the reaction is, however, insoluble in all solvents, 
which points to the fact that the molecule is ex¬ 
tensively cross-linked. This is reflected too in the 
abnormal kinetics of the reaction, in that at high 
enough pressures the order may be as much as 
five and the negative energy of aotivation is a 
function of temperature, whereas in any ordinary 
photo-reaction the order is rarely greater than two 
and the rate may only vary exponentially with 
temperature. Such kinetics can only be explained 
by postulating branching of the growing mole¬ 
cules—by what precise mechanism is not known. 
This is the first simple molecule to bo studied in 
which so-called kinetic as well as structural 
branching have been observed simultaneously. 

This introduces tbe problem of correlating the 
properties of macromoleoular substances with 
their structure and mode of synthesis. Even 
correlation of structure and properties is difficult 
With natural and synthetic polymers. Probably 
the two most important groups of molecules to be 
considered in this respect are (a) oellulose and its 
derivatives, and (6) vinyl polymers. In neither 
case is it possible to account quantitatively for 
the relatively poor meohanical properties, such as 
tensile strength and modulus of elasticity, as com¬ 
pared with the values calculated theoretically on 
the assumption that these properties are wholly 
dependent on the nature of the primary valencies 
existing in those macromoleculea. This is to be 
expected to some extent, because in any test it is 
impossible to determine the properties of an 
adlineated bundle of molecules in view of the small 
size of even the largest of such linear molecules. 
The foroes which determine these physical pro¬ 
perties must therefore consist largely of an inter- 
molecular variety the magnitude of which is 
exceedingly difficult to compute. 

Matters are much more complicated when an 
attempt is made to define accurately terms such 
as toughness, and to correlate this with molecular 
architecture. Practical experience soon singles out 
those polymers which are generally recognized as 
tough, with the result that the consensus of opinion 
appears to be that toughness is a complicated 
frmctkm of impact resistance, tensile strength, 
extensibility, Young's modulus and bending 
aU m g fl u Some of these properties ata in them- 
aefcjaa difficult to detennine, by unequivocal 


methods. None the less, it is practicable to gain a 
qualitative idea of the type of molecule most suit¬ 
able for any given purpose. Such studies will no 
doubt eventually provide the material for putting 
the subject on a more scientific basis. But a useful 
working criterion appears to be given by the total 
area under the so-called Sohopper curve. This is 
a curve obtained by plotting the load on a material 
as a funotion of the percentage elongation With 
those plastics normally regarded as tough, for 
example, oellulose nitrate and acetate, ethyl 
cellulose suitably plasticized, the curve rises rapidly 
and then flattens out over a considerable elonga¬ 
tion. The triaoetat© and nitrocellulose are par¬ 
ticularly good in this respect. For the exhibition 
of high extensibility, however, all these moleoules 
must be plasticized, but experiments with other 
cellulose have shown that a plasticizer is not really 
necessary if, say, ethyl groups replace the hydrogen 
atoms of the hydroxyl groups. Unfortunately, the 
tensile strength of ethyl oellulose is inferior to that 
of nitrocellulose. Vinyl compounds, on the other 
hand, do not show this high extensibility, although 
vinyl chloride is regarded as being very tough. 
The great extensibility of the cellulose derivatives 
oan be simulated if appropriate side chains are 
added to the molecule as in polyvinyl butal, but 
at the expense of a decrease in tensile strength. 
The addition of plasticizers does not improve 
matters, as with cellulose, for then the material 
loses its resistance to deformation and becomes 
rubber-like in character. 

Progress in this field is greatly hampered by 
the fact that the molecular weights and molecular 
size distribution are not known for the majority of 
these polymers. The viscosity method of Stand- 
inger is the only one whioh is used extensively 
for large linear moleoules, but the discrepancies 
brought to light when the results obtained with 
this method are compared with those from end- 
group determination and by osmotic methods show 
that all is not well. In view of these difficulties, 
attempts have been made to modify the simple 
Standings relationship that the specific viscosity 
of the solution is proportional to the molecular 
weight of the dispersed phase, but with only 
limited success. A striking example of the enormous 
influence of the solvent is shown by the faot that 
a twenty per cent solution of cellulose in acetone 
is easily pourable, whereas a similar solution in 
dimethyl phthalate forms a stiff gel. Part of the 
trouble would seem to lie in the sensitiveness of 
specific viscosity to the distribution of molecular 
sizes in the polymer. Moreover, it is just this 
factor whioh is so important in influencing the 
physical properties mentioned above. It spams to 
be a general vole, however, that properties stash - 
as tensile strength end Young's mndutim jnnr^ 
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to a rough maximum with increase in molecular 
weight. The absolute value of these quantities 
depends on the nature of the side groups, Those 
groups exhibiting relatively small interactions, 
such as phenyl, lead to weakness, while hydroxyl, 
formal, acetal groups and chlorine atoms yield 
stronger polymers even although the length of the 
carbon chain is identical in both cases 

All this work has had its effect on improving 
natural resins by systematic methods. Shellac 
may be cited as a typical example. It consists of a 
saturated pentahydroxy monobasic acid of par¬ 
tially known constitution and molecular weight of 
about 1,000 As such the substance is of no use as 
a plastic, but it may be modified to give a great 
variety of useful products On heating, it may be 
polymerized to linear molecules of much higher 
molecular weight That this is due to interaction 
between hydroxyl groups and carboxyl groups of 
different molecules is shown by the fact that, if 
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either of these groups is chemically bound to other 
small molecules, such as by the formation of ethers 
or esters, this polymerization will not take place. 
By further heat treatment the shellac may be 
made insoluble, owing presumably to the cross 
linking which can occur by means of the multiplicity 
of hydroxyl groups in the ‘monomer*. If, however, 
these hydroxyl groups are modified by reaction 
with ethylene glycol, this reactivity is cut down to 
such a point that cross linking is impeded. The 
result is that much longer linear molecules may be 
formed with molecular weights up to 26,000. The 
polymerized lac is then a tough flexible rubber¬ 
like substance. Interpolymerization of shellac 
with naturally occurring unsaturated resins gives 
rise to a product similar to drying oils used in 
paints. Further, such composite molecules may be 
induced to react with formaldehyde to give com¬ 
plex cross-linked molecules of desirable film- 
forming properties 


CARBON DIOXIDE IN ARCTIC AND ANTARCTIC SEAS 

By Dr. G. E. R. Deacon, 

“Discovery” Investigations 


t'OR many years past, Prof. K. Buch of the Abo 
* Akademi, Finland, has been leading the 
research on the distribution of carbon dioxide in 
the sea and its interchange between sea and 
atmosphere, and lately by a survey of the surface 
waters of the North Atlantic Ocean 1 he gives a 
very clear demonstration of the value of his 
methods. 

Less than one per rent of the carbon dioxide in 
the sea is in ordinary physical solution, the greater 
part being there as carbonate and bicarbonate ions. 
First there is an equilibrium between dissolved gas 
and H* and HCO s ' ions, and then between HCXV, 
H* and CO/ ions, both reactions being influenced 
by temperature and pressure, and by the concen¬ 
tration of the other ions present, particularly Ca f , 
Na*, Mg*‘ and SO/. The behaviour of sea water 
towards carbon dioxide is therefore very different 
from that of fresh water: it acts as a buffer 
solution, and a comparatively large volume of 
carbon dioxide can be absorbed or given up at the 
surface without much change in the concentration 
or partial pressure of the part of the gas that is 
in physical solution 

Buch and his collaborators had already reaohed 
the important conclusion that the equilibrium 
between dissolved and combined carbon dioxide is 
fully determined by hydrogen ion concentration, 
temperature, pressure and alkalinity (as measured 


by titration) 1 . if these are known, the partial 
pressure of dissolved carbon dioxide and the 
concentrations of HCO/ and CO/ ions can be 
calculated ; and since Wattenberg has shown that 
alkalinity is in general proportional to chlorine 
content 1 , it is sufficient to know temperature, 
pressure, hydrogen ion concentration and chlorine 
content. 

Buch’s recent observations cover practically the 
whole of the North Atlantic, from Denmark and 
New York as far as the Arctic pack-ice ; but they 
were all made during the summer months. His 
calculations based on pH measurements, amply 
confirmed by direct analyses, revealed the remark¬ 
able fact that the carbon dioxide content of the 
surface water (free plus combined carbon dioxide), 
in any part of the extensive region examined, bore 
a constant relation to alkalinity, and therefore to 
chlorine content and salinity: expressing the total 
carbon dioxide of any sample in miQimOk per 
litre, he found the expression ECO t =0*108 

± 1 - 5 %. 

This means that the total concentration of, 
carbon dioxide in the surface water was controlled 
within very narrow limits until it had a certain 
relation to the power of the water for combining 
chemically with carbon dioxide. 

Biological activity and mixing wBhibe 

deeper water wiikbave aneflNt onrdatloxt i 

\ 1 /vS; 
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a diatom outburst will lower the carbon dioxide ratio ECO* ^0 1080demands) partial pressures 
content, while the upwelling of deeper water or a of carbon dioxide in the surface water as low as 
rich zooplankton will cause an increase. The fact 1 6 x KM atmosphere—about half the pressure 
that Prof. Buch’s observations were all made during which iB needed to satisfy the same relation for 
the summer months must therefore be empha- total carbon dioxide in the warmer and more 
sized ; and attention given to his reasoning that in saline waters of the temperate region. The partial 
winter, when the phytoplankton activity is very pressure of carbon dioxide in the air above the 
small and vertical mixing greatly increased, the ice-edge was 3x10- 4 atmosphere; but the wind 
carbon dioxide may bear a higher ratio to chlorine was blowing southwards off the ice and had not 
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This is proved in the Southern Ocean by repeated reached an equilibrium with the water; by the 
observations made by the R-R.S. Discovery ID in time it had passed over some 100-200 miles of the 
the sector between 0° and 20° E , summarized in open sea, its partial pressure of oarbon dioxide was 
the accompanying table In some contrast to the reduced to 1 6 x KM atm.—as low as that of the 
conditions in the North Atlantic, it was found that water. The air in the polar region—derived from 
the SCO./CI ratio increased from low to high upper-air currents which have their origin in 
latitudes, and subtropical, sub-antarctic and temperate regions—has apparently a normal car- 
antarctic waters were found to have their own bon dioxide content, but in summer at least it is 
typical ratios. Extreme values in each zone were greatly modified during its passage across the 
found to overlap with those of the next; but there fertile Arctic fringe, and even as far south as Iceland 
was sufficient grouping about the mean values to and Petsamo, 'Arctic air' can be distinguished from 
give them significance, and the existence of such winds of temperate and continental origin by its 
typical values for each zone is not unlikely because low carbon dioxide content, 
biological activity and vertical mixing depend on In the Antarctic sector between 0° and 20° E. 
sunshine, concentration of nutrient salts, stability the partial pressure of oarbon dioxide was not 
of the upper part of the water column, and strength found to fall as low as Buch’s Arctic values ; but 
and variability of wind, all of which are to some although the figures in the accompanying table 
extent determined by latitude and by the hydro- appear to be typical of the greater part of the 
graphical conditions typical of the zones. In the Antarctic Ocean,the conditions in the more sheltered 
part of the subtropical zone that was examined, localities are very like those of the Arctic. In such 
tod in the sub-antarctic zone, the variations of the places the XCO,/d ratio becomes reduced below 
extreme values about the means were greater than any value shown in the table, and, for example, in 
Buch’s figure of 1 -6 per cent for the North Atlantic, the Bay of Whales in the Ross Barrier, off the 
but the upper part of the water column is less west coast of Graham Land, at the edge of the 
stable. pack-ice after exceptionally long spells of fine 

Prof. Buch’s papers contain much more informs- weather, and near South Georgia at a time of 
tion. Although the salinity of the water in a exceptional phytoplankton activity* the partial 
particular region will fix the total carbon dioxide pressure of oarbon dioxide in the surface water has 
content, the proportion of dissolved to total carbon been found to be as low as 1 *6 x 10- 4 atm,—the same 
dioxide will vary with temperature, and the partial as at the Arctic pack-ice. 

pressure of the dissolved gas (the pressure of oarbon The only determinations of atmospheric oarbon 

dioxide in an atmosphere in equilibrium with the dioxide in the Antarctic appear to be those quoted 
water) must show a still greater variation because by Booh*, from the results of one of Charcot’s 
ft depends cm the solvent power of the water, expeditions to the west coast of Graham Land: 
which ft greater at low temperatures. ten samples ranged from 1 45 x MM atm. to2A6 x 

, Ifoar the Arctic ptokdee Buch found (as the MM atm., with an Overage of 2-28 xKH ton. > 
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The Discovery 11 observations show that the low 
carbon dioxide pressures are likely to be found only 
in the summer months * in winter the ECO,/Cl 
ratios were bo high that even tho freezing water 
had carbon dioxide partial pressures of at least 
3 1 x lO 4 aim 

It has not been possible in this short article to 
do justice to the earlier workers on tho carbon 
dioxide problem, notably Prof, A. Krogh and 
J. F, McClendon, or to describe recent work in the 
Barents Sea and the Baltic, and more particularly 
Prof Wattenberg’s treatment of the Meteor 
observations, but enough has been said to show 
what great opportunities the accurate measurement, 
of hydrogen ion concentration in the sea offers. 

It may, for example, be worth while to review 
what has been done on the relations between animal 
behaviour and alkalinity in the Bea, because 
carbon dioxide concentration may be as effective 
in governing shoaling and distribution as hydrogen 
ion concentration , there are also many out¬ 
standing problems relating to the decomposition 
of plankton that can be re-examined by calculating 
carbon dioxide concentration from hydrogen ion 
concentration measurements ; the Discovery Com¬ 
mittee's data will help to solve some of them. 

Carbon dioxide determinations have also geo¬ 
physical and climatological interest. Since tho 
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ocean has such a tremendous capacity for carbon 
dioxide, it must, practically speaking, control the 
carbon dioxide oontent of the atmosphere, and 
where equilibrium with the surface water is estab¬ 
lished the atmospheric carbon dioxide pressure 
will depend to some extent on biological activity 
and distribution of nutrient salts ; the low carbon 
dioxide pressures around the polar fringes in 
summer give these regions an added attraction. 
Continental air has generally a high carbon dioxide 
oontent, but Prof. Buch shows that modern 
development can have very little influence on the 
total carbon dioxide oontent of the atmosphere, 
and bis figures arc refreshing, as his papers are. 


1 Buch, K , “Bwbachfcungon fiber ehemitehe Faktoren In der NortUfle* 
awUcben Nordaec und Island aowlo auf dom Schelfaeblota nfirdUoh 
von laUnd", Conaell perm, intern, poor 1’exploraxlon de la met. 
Rapp. et proc. verbaux, 88, Ill, IB-31 (1934); “Beobachtongen 
fiber das KohlensiLnreftlelohgewicht swisohtm AtmonphAr* und 
Meer Im NordafclantUoben Oman", Acta Acad Afewnnt, Math, at 
Rkyt , U, 9, Abo, Finland (1089); "KohlmuAure In AtmogphArc 
und Meer an der Orenxe sum Arktfkum”, Acta Acad . Abomiii, 
Math, at Php9, t U, 12, Abo, Finland (1089). 

■ Buch, K., Harvey, W. H., Watteuberg, H , and Oripeuberg, S., 

"Uber das KohleniAuresysfcem 1m Meerwaaser", Conaell perm, 
intern pour 1'exploration de la mer. Rapp at free, verbaux, 79 
(1932), "Ou Boric Add In the Sea and its Intiuonoe on the 
Carbonic Acid Equilibrium”, Conaell perm., etc, Rapp, et proc. 
verbaux, 86 (1933). 

■ Wattenbeig, H. ( "Kalziumkarbonat und KohlensAuregehalt d« 

Meerwaawrs", Wiwenchaftltohe Brgebniaee der Deutachen 
Atlantiachcn Expedition, 1926-27, 8 (1933). 

• NaTPBB, 148, 1038 (1939). 

1 Buch Blvea the reforenoe Lundea&rdh, Henrik, "Der Krebl&uf der 
KohlenaAurc lu der Natur", Jena, pp 37-38 (1924) 


OBITUARIES 


Sir Gilbert T. Morgan, O.B.E., F.R.S. 

OIR GILBERT MORGAN died after a very short 
illness on February 2 in lus seventieth year. For 
fifty years he had been engaged in chemical research 
and probably no otlier choirust hod such wide know¬ 
ledge of scientific and applied chemistry. A fitting 
mark of the Jubilee was the presentation to him in 
July last of the medal of the Society of Chemical 
Industry, its highest honour ; on this occasion he gave 
an account of his career and an outline of his researches. 

A professor to-day has the advantages of labora¬ 
tories and equipment such as were never dreamed of 
by his forebears; he is more dependent than they were 
. on his research students and collaborators. Morgan 
was happy in this respect; he gave full credit, devel¬ 
oped tl» jwsoriftl side and received the most loyal 
support. This in part accounts for the great volume 
of work accomplished. 

Handsome, with alert and friendly eye, yet quiet 
in manner, Morgan had an amiable personality. He 
was Wedded to chemistry, and when not at the 
laboratory bench or directing research he was to be 
found working for one or other of the chemical 
societies. In their more sociable gatherings he had 
Che gracious assistance of Lady Morgan* nie Kathleen 
Desborough. 


Morgan was a student of Meldola at Finsbury and 
came under the practical teaching of Streatfield, who 
has infiuoncod so many chemists. Meldola was then 
working on dye stuffs and consulting for Read 
Holliday at Huddersfield, who found a post for 
Morgan at the end of his college career. 

Hero a wide field was open for research, and among 
other tasks, Morgan prepared the ten dihydroxy- 
naphthalenes, which took him four years. He 
relates that he oondenaed formaldehyde with phenol 
to a product which solidified to a clear amber resin. 
As the material had no value for making colours it 
was set aside. This was in 1893, and it was not 
until 1906 that Bakeland patented the process as a 
synthetic resin and made a large fortune out of it. 

In 1894 Morgan became restless in industry and 
went back to college, graduating at the Royal College 
of Science under Sir William Tilden and being 
appointed to the staff there. In 1904 he began the 
fruitful co-operation with Miss Mioklethwait leading 
to work on organic derivatives of phosphorus, 
arsenic and antimony. 

Morgan passed on to the Royal Collage of Science, 
Dublin* where he was at the outbreak of the War of 
1914-18. In 1915 he want bank to hia old firm* now 
British Dyes, for a short period to help tmuttud 
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the industry. But in 1916 he returned to academia 
life and to Finsbury to succeed Meldola, transferring 
to Birmingham as Mason professor in 1919. In 
1925 oame what he described as “a State experiment 
in Chemical Research”, namely the decision to form 
a Government Research Laboratory at Teddmgton 
under the Department of Scientific and Industrial 
Research, with Morgan as its first director. 

It was generally felt that no one was better fitted 
for the task, but opinions were sharply divided as to 
the nature of the work which could best be carried 
out there. It is widely accepted now that Morgan 
made a success of the task, and that when he retired 
after thirteen years he left the (Chemical Research 
Laboratory as an asset of real value to the nation. 
The work done by the Laboratory during the first 
few months of the War has fully justified all the 
hopes which Morgan had for its future, and it was a 
keen pleasure to him to hand over the directorship 
to one of his students, Dr. G. 8. Whitby 

Morgan organized a variety of work at Teddmgton, 
including an installation for high-pressure reactions, 
a branch of chemistry then m its infancy. His 
interest in chemical engineering had always been 
strong* and he did much to develop the autoclave. 

Morgan’s scientific researches cover so wide a field 
that any reference to them in detail here is impossible 
for lack of space. Their very diversity prevented 
perhaps the highest achievement in any one field, 
though all were fruitful to a greater or less extent. 
Morgan’s claim to fame rests on broader founda¬ 
tions. He did as much as anyone to place the science 
of chemistry on a sure basis m Britain. By teaching 
and research, by co-operation with industry, he 
inspired men to succeed in solving chemical probloms 
and advanced the national status and prestige in 
chemistry, pure and applied. 

At a moment when most men would have sought 
ease, he was ready to start again in a new branch of 
his subject as chairman of the Research Fund Com¬ 
mittee, Institute of Brewing. He received numerous 
honours, a knighthood in 1936, honorary degrees at 
Dublin, Birmingham, St. Andrews, the fellowship of 
the City and Guilds Institute, to mention only a few. 
He was formerly president of the Chemical Society 
and of the Society of Chemical Industry, and an 
indefatigable worker on committees. 

We have lost his kindly presence and the help of 
lus clear incisive mind all too soon. A life crowded 
with change and incident may have caused him to 
live faster than some of us ; we could have wished 
for his ripe oouneei in old age. 

E. F. Armstrong. 


Mr* E, S. Harkness 

Ma. Edward Stephen Harkness, the American 
philanthropist, who died on January 30 just a week 
after his sixty-sixth birthday, devoted his last score 
of years to administering and sustaining the bene- 
factions instituted by his mother, who founded the 
Commonwealth Fund in America in 1918* The 
&ft*gme*s fortune was made in Standard oil. It dates 


from about seventy years ago, at which time 
Stephen V. Harkness, the father, who was in a small 
way of business in Cleveland, Ohio, is said to have 
lent the during young Rockefeller £1,200. In the 
present century the example set by Rockefeller in 
efficient philanthropy inspired the Harkness family. 
After the death of the father, mother and son made 
philanthropy their first interest. The elder Mrs* 
Harkness died in 1926, leaving for the Fund an 
endowmont of about £7,500,000, whioh sum Edward 
Harkness later increased to more than £10,000,000. 
But he also bestowed large personal gifts. 

Efforts of the Commonwealth Fund have taken 
chiefly the lines of education and of public health. 
In England the first major gift was the fellowships 
for post-graduate Britons m American universities, 
the counterpart to the Rhodes scholarships, except 
that Commonwealth fellows may proceed to any of 
about twelve universities in America, either between 
Hie Atlantic coast and the Mississippi, or on the 
Pacific coast. The stipend is £600 a year for two or 
tlireo years ; to date appropriations for these fellow¬ 
ships have reached a total of £650,000 Most of the 
holders have studied science in America—physios, 
chemistry, biology, engineering. In 1930 Harkness 
gave to England the Pilgrim Trust, £2,000,000, the 
first grant from which was given to the building fund 
of the Royal Institution. The five original trustees 
of the Pilgrim Trust still serve. A third Harkness 
philantliropy m Great Britain was the Child Guidance 
Council, a centre of information upon ‘mental health* 
for children. Recently m Woburn House, the Council 
is now evacuated to Bath, and is itself at present 
engaged in an inquiry into “emotional and behaviour 
problems” of evacuees. 

Grants from the Commonwealth Fund in America 
have taken a general medical turn, following in that 
subject the pattern of the Rockefeller Foundation, 
and contributing in the past twenty years about 
£4,000,000. Part of this sum has subsidized research 
in trachoma, leukemia, functions of the kidneys, and 
bodily resistance to disease. An annual grant has 
been given to Dr. May Wilson’s clinic in New York 
for Hieumatic fever. Large sums have gone on one 
hand to the advance of medical teaching, and on the 
other to fellowships for young post-graduates in 
medicine. Harkness built ten hospitals. In these, 
mostly in the rural south, as in Virginia and Tennessee, 
he took a steady personal interest. In one area, 
Rutherford County, Tennessee, fclie Fund has for 
fifteen years served the cause of public health, and 
has strikingly reduoed the death-rate there from 
typhoid fever, diarrhoea, tuberculosis and puerperal 
fever together with infant mortality Only a fort¬ 
night before Harkness died he announced the enlarge¬ 
ment of two of his hospitals in this region. But 
apart from this medical philanthropy, Harkness will 
be chiefly remembered in America for his great gifts 
to Harvard and Yale Universities—about £6,000,060 
altogether—for a scheme under which those unwieldy 
institutions were enabled to build separate ooUegee*- 
seven at Harvard and nine at Yale—after the plan 
of Oxford and Cambridge, and at last give staff and 
students an opportunity to become individuals. 
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A reticent and diffident man, Harkness used to 
say he devoted almost as much time to shunning 
publicity m to studying philanthropy. A widow aur- 
v^ea him, but no cliildren Wtllard Connjely, 

[It has been announced that Mr Harkness has left 
the bulk of his oh tate, which is believed to exceed 
100,000,000 dollars, m trust to his wife. After her 
death it is to be divided among twelve institutions 
including : the Commonwealth Fund, the College of 
Physicians and Surgeons of Columbia University, 
Harvard University, Yale University, and Atlanta 
University.] 


We regret to announoe the following deaths i 

Prof. Alexandre Desgrez, a member of the Section 
of Free Academicians of the Paris Academy of 
Sciences, and professor of medioal physics in the 
Faculty of Medicine, University of Paris, on January 
20 . 

Prof. S. J. Hickson, F.R.S., emeritus professor of 
zoology in the University of Manchester, on February 
6 , aged eighty years, 

Mr, H. I. Smith, formerly chief Dominion archaeo¬ 
logist and assistant director of the Canadian National 
Museum, aged sixty-seven years. 


AND VIEWS 


NEWS 

Horace B 6 n 6 dict de Saussure ( 1740 - 1799 ) 

On February 17 occurs the bicentenary of the 
birth of the colebrated Swiss naturalist and geologist 
Horace B 6 n 6 dict de Saussure, He was bom at 
Conches, near Geneva, in which city ho passed most 
of his life and in which he died on January 22, 1799. 
As a boy he was a diligent collector of plants and 
minerals, being stimulated in his studies by his uncle, 
tile naturalist Charles Bonnet (1720-93). At the age 
of twenty he made his first tour to the glacier of 
Chamonix, an excursion regarded generally as 
dangerous. This was the beginning of his many 
journeys in the Western Alps and his travels in 
England, Germany, Sicily and Italy. At the age 
of twenty-two he was given the chair of physios 
and philosophy at the Academy of Geneva, and tliis 
post lie held until 1786 when he resigned and was 
succeeded by )us pupil Marc-Auguste Pictet (1752— 
1820). Among his earliest writings was a volume on 
electricity published in 1766. Year by year he ex¬ 
tended his knowledge of the Alps, and in 1787 on 
August 2 with Michel Cachet he ascended Mont 
Blanc. The first Englishman to make the ascent, 
Mark Beaufoy (1764-1827), reached the summit a 
week later. In 1788 Saussure spent about a fortnight 
on Col du G4ant and between 1789 and 1792 climbed 
Monte Rosa, the Breithom, and other mountains. 
The upheaval in Switzerland due to the revolutionary 
movement m France drew him for a time into 
political life, but ui 1794 most of his activities were 
brought to an end by a stroke of paralysis. From 
this he never really recovered. 

Saussuregreat work “Travels in the Alps 1779- 
1786” was described by von Zittel as a model of clear 
language, exact observation and cautious reasoning. 
His 4 ‘glowing descriptions of the Alpine world removed 
the prejudice against the 4 Montagnes Maudits\ and 
awakened a feeling of enthusiasm for the infinite 
wonderland of beauty and delight m the higher 
altitudes of tlw Alps. Apart from his achievements in 
science de Saussure may be regarded as the pioneer of 
a practioally new cult in human enjoyment, the love 
of mountain climbing”. As a geologist de Saueeure’s 
aim was to observe, and to observe accurately. He 


examined the mineral composition of the rocks and 
studied their topographical, meteorological and 
physical relations on the mountains. He improved 
the hygrometer and the anemometer and devised a 
cyanometer and a diaphonometer for comparing the 
degrees Of transparency of the atmosphere at different 
altitudes Half a century after de 8 aussure’» stay 
on the Col du G 6 ant, J. D. Forbes visited the same 
spot and in 1843 he wrote in his “Travels through 
the Alps of Savoy” that “No system of connected 
physical observatiohs at a great height in the atmo¬ 
sphere has ever been undertaken which can com¬ 
pare with that of de Saussure. At any time such 
self-denial and perseverance would be admirable; 
but if wo look to the small acquaintance which 
philosophers of sixty years ago had with the dangers 
of the higher Alps, and the consequently exaggerated 
colouring which was given to them, it must be 
pronounced heroic”. 

A biography of de Saussure was published by 
Dr. Douglas Freshfield in 1920 and was reviewed by 
Prof. T. G. Bonney m Natuhe of February 10, 1921. 

Evacuation and the Schools 

Lord Dk La W arb’s recent speech as President of 
the Board of Education in the House of Lords in reply 
to a motion by the Archbishqp of Canterbury has 
been sent out as an announcement of the Board. It is 
a timely recognition that educational affairs m Great 
Britain are not as they should be, and that improve¬ 
ments are needed at once. Granting that the whole¬ 
sale evacuation of children was a necessary and 
difficult process, more pains should have been taken 
to cope with the problems to be faced, one of which, 
now urgent, is an increase of illness at this time of 
the year. Every schoolmaster knows the dangers of 
the Easter term. Things have been don© m a hurry 
and in alarm which should certainly be undone. An 
important school in a non-danger area was closed 
until further notice and reopened when better sease 
prevailed; much of the commandeering or use of 
school buildings for Government officials or civil 
defence Was unwarranted, and its extent hmk boon 
reduced. 
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The President of the Board says nothing of build¬ 
ings long condemned as unsatisfactory and remaining 
unrepaired. Children lounging about the streets are 
a nuisance to themselves and everybody else, and 
rapidly deteriorate. This misguided leisure is being 
rectified by the allocating of camps and hiring of 
extra halls. Authorities have been told that children 
may be admitted to school before protection is com¬ 
pleted. The 400.000 at present “receiving no schooling 
or care at all” present an urgent problem. In some 
cases “provision has been made and the children are 
not attending”, and it is stated there are those who 
“bolster up evacuation by keeping schools closed”. 
Tho announcement of compulsory school attendance 
for older children is a step in the right direction. 
Examinations should go on and full-time schooluig 
be made compulsory as soon as possible. Lord De La 
Warr realizes that “education is not less important 
in wartime but more so”. At a national conference 
of secretaries of the National Union of Teacher^ 
a resolution was passed warmly welcoming “tho 
decision of His Majesty's Government to enforce 
compulsory school attendance in evaauable areas no 
leas than in neutral and reception areas”. 

Evacuation and Science Work in Schools 

Thk transference of schools from ‘vulnerable' to 
‘safe’ areas in Britain, where they now work in con¬ 
junction with other schools of the same type, was a 
necessary part of the scheme adopted at the outset 
of the War to minimize loss of life m the event of 
air attacks upon the civil population. 8moe last 
September, normal educational work has therefore 
not been possible for a very large number of secondary 
school pupils, and whatever gam there may have been 
for those from towns coming into closer contact with 
Nature, it is perhaps offset by reduced teaching and 
laboratory facilities. Even the better equipped of 
secondary schools cannot be expected to accommo¬ 
date double the usual number of science classes, and 
though in many instances the amount of time devoted 
to science subjects has not been seriously curtailed, 
the work is often done in unfavourable circumstances, 
especially as regards tho senior work. It is difficult 
to accommodate all the senior students m the small 
advanced laboratories found in most secondary schools 
even when a system of ‘double shifts’ is arranged, 
so that practical work has suffered more than 
theoretical teaching. The standard of proficiency of 
pupils who will leave school this year to continue at 
the universities will be examined with much interest. 
That the experiment of evacuating schools was a 
wise one, despite the dislocation involved, there can 
be no doubt, and the authorities are doubtless watch¬ 
ing it$ consequences so far as secondary and higher 
education is concerned. 

Health of the School Child 

8m A rtbub MacNai/ty’s report for 1938 on “The 
Health of the School Child” has been issued by the 
Baaed pi Education (H.M, Stationery Office. Is. 3d.). 
The iotrodilotion considers the circumstances 'render¬ 
ing necessary the evacuation of school children from 
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large urban centres of population and its effect upon 
the school medical service. During the year the 
nutrition of 1,674,023 children was assessed at routine 
medical inspections, and 14*5 per cent were found to 
be excellent, 74-2 per cent normal, 10*8 per oent sub¬ 
normal and 0*5 per oent bad. During twenty years, 
improvement in the nutrition of the school child is 
striking. Thus in Sheffield, oompared with 1920, 
five-year-old boys average nearly 2 inches taller and 
3 lb, heavier, and five-year-old girls 1*4 inches taller 
and 1 lb. heavier ; twelve-year-old boys are more 
than 2 niches taller and 9} lb. heavier, and twelve- 
year-old girls 3 inches taller and no less than 12*4 lb. 
heavier. The numbers of children m receipt of free 
meals or milk continue to increase—from 535,300 
in 1936-37 to 687,855 now—and the milk-in-schools 
scheme is in operation m 87 per cent of public element¬ 
ary schools. Much information is given respecting 
medical inspection and treatment, hearing of children, 
the school dental service, and the care of the young 
child. 

Rhodes-Livingstone Institute, Northern Rhodesia 
A brief note on the work of the Rhodes-Livingstone 
Institute since its inception m 1937 prefaces a con¬ 
tribution on “Anthropology as a Public Service” by 
Mr Godfrey Wilson in the current issue of Africa 
(13, 1 ; January 1940), This Institute, it may be 
remembered, was founded largely through tho efforts 
and interest of Sir Hubert Young, then governor of 
Northern Rhodesia, and was the first institute for 
systematic sociological research to be established m 
colonial Africa In the words of the founders, it was 
intended “as a contribution to the scientific efforts 
now being made m various quarters to examine the 
effect upon native African society of the impact of 
European civilization.” In the first instance, funds 
were asked for three years only, with a view to a 
special appeal in 1940, a year specially linked with 
the two men whom the Institute commemorates. It 
is the centenary year of Livingstone’s departure for 
Africa and the jubilee year of the foundation of the 
two Rhodesias by Cecil Rhodes. 

Tiie Institute is not a Government department 
but an independent body governed by trustees. 
Although for the moment the bulk of the income is 
derived from Northern Rhodesia, contributions are 
made by all the Governments from Southern Rhodesia 
to Uganda. Not only has the museum founded in 
memory of Livingstone in 1934 been incorporated 
in the Institute, its curator acting as the secretary, 
but also two research officers have been appointed, 
of whom Mr. Wilson is one, and the results of their 
investigations will be published in a series, the 
Rhodes-Livingstone Papers, to which non-members 
are also invited to contribute. 

Pioneers in Amerindian Portraiture 
The February issue of Man is a Catlrn centenary 
number, and Mr. L. J. P. Gaskin recalls that on 
February 1, 1846, George Cafclin, artist, traveller and 
ethnographer, opened his North American Indian 
Museum and Gallery m the Egyptian Hall, Piccadilly, 
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London (see also Nature, January 27, p, 158). 
Catlin was a self-taught artist aiul ethnographer. 
By oontrast, Paul Kane (1810-71) was an artist by 
training and profession, and in his home m Toronto 
he had been familiar with the appearance and dress 
of Indians of various tribes who visited that seat of 
government* After travelling in the United States 
and studying in Europe, he set out on the first of lus 
two expeditions among the Indians in 1845, when he 
Spent five and a half months m recording portraits 
of “the principal chiefs, and their original costumes 
to illustrate their manners and customs, and to 
represent the scenery of an almost unknown country 11 
In 1846 Kane started on his second and more im¬ 
portant journey, which occupied two years and six 
months and extended across the continent to Fort 
Victoria He did not keep a journal during lus travels, 
and his book “Wanderings of an Artist among the 
Indians of North America” (1859) appears to have 
been written from memory* 

Kane's sketches, exhibited on his return, attracted 
much interest, and a number of pictures wore com¬ 
missioned from him, some by the Government. Some 
of his pictures are now in the National Gallery, 
Ottawa, the House of Commons, Ottawa, and the 
Royal Ontario Museum of Archaeology, Toronto. Of 
his field sketches, some are likewise preserved in 
Toronto, while a number are in the possession of 
David I. Bushnoll, jun Reproductions of these have 
now been published with an account of the artist’s life 
and work by the present owner (Smithsonian Mtseell. 
Collect., 99, 1 ; 1940). Thoy show a number of 

variations, imfiortant m an ethnographical sense, 
from the studio portraits and studies painted 
later* 

Tibetan Ceremonial and the Dalai Lama 

Since the revelation of the reincarnation of the 
late Dalai Lama in the body of a small boy and his 
entry into Lhasa, further observances of the ritual 
ceremonial have affirmed the youthful succession m 
his position—m tins instance all the more necessary 
m view of the alight discrepancy between his age 
and the period of time that has elapsed since the 
death of his predecessor. Among these is the assump¬ 
tion of the new name or names by winch the Dalai 
Lama will be known officially m future. These are, 
it is stated (The Times, February 9), Jampel Ngawang 
Lobsang Yishey Tenzing Gy at so, of which the 
meaning is “Tender Glory, Mighty m Speech, Ex¬ 
cellent Intellect, Absolute Wisdom, Holding to the 
Doctrines, and Ocean-Wide”. These names derive 
from titles of former Dalai Lamas, including the 
first, which was bestowed by the Mongol prince 
Yushi Khan. 

Large numbers of Buddhist priests and nuns are 
now present in Lhasa for the installation ceremonies, 
and have attended the ceremonial performances 
wliioh have taken place in the courtyard of the 
Potala, the vast monastic establishment in which 
the Dalai Lama resides. The important part of the 
New Year observance, as with many primitive 
peoples, and also among the more primitive of the 


European peasantry even to-day* is the ceremonial 
of driving out all the evil influences of the Old Year, 
In Tibet this is of especial significance in view of the 
element of ‘devil-worship 1 which has been introduced 
into the practices of Tibetan Buddhism, and the 
ecstatic ‘devil-dances' in which its followers indulge 
more especially in eastern Tibet. 

On this occasion, it is reported in a dispatch from 
Lhasa (The Times , February 12), the dancers, wearing 
masks representing the heads of stags or bulls and 
grinning skulls with fangs, enacted the reception for the 
skeleton dance which was performed by four skeleton 
dancers, with two attendant death's heads, scattering 
ashes. A magician wearmg an apron of bones and a 
tall black hat topped with a fan-shaped ornament 
conjured spells from a skull while Bpinmng in a 
rhythmic dunce, which was the preliminary to 
ceremonies performed over an artificial oorpse, which 
no doubt represented the Old Year, although this is 
not stated Fire, as always a purificatory agent, 
appeared in the ceremonial when pictures of Tibetan 
devils wore burned. 

Forgotten Methods of Painting 

In his discourse on “Forgotten Methods of Painting** 
at the Royal Institution on February 2, Mr. Hesketh 
Hubbard spoke of the almost forgotten sfumato and 
botizar systems of oil painting, ami dealt with the 
method of dusting dry powdered pigment over a 
sticky mordant which was used by some of tho six¬ 
teenth and seventeenth century painters for laying 
certain pigments—a method known as *etr owing'. 
Ho outlined tho technique of the fourteenth century 
English painters who worked in water-colour on 
woven linen ; the linen was first saturated with gum- 
water, and then stretched over coarse woollen and 
frieze cloths which absorbed most of the colour, 
leaving the linen transparent after painting. The 
method of elydorio painting, or painting miniatures 
in oil whilst the painting ground was submerged in 
water, and the techniques of encaustic painting wore 
among tho topics mentioned. 

In liis ceaseless search for new pigments, before 
the chemist rendered him much assistance, the 
painter had not despised even the food upon his 
table. The great Paul Sandby himself had converted 
into pigment burnt crusts and peas that had been 
cooked to a cinder. Mr. Hubbard said that there 
is no reason to suppose that the painter has discovered 
all tho manifold uses of his materials ; the more 
media he lias at his disposal the less restricted will 
be the mental outlook of the painter. Every medium 
of painting shares a frontier with one or more other 
media. At one point tempera touches fresco ; at 
another it borders on oil painting* Glass painting 
and enamelling share much in common. It is along 
these frontiers, in the region of mixed methods, tliat 
the painter, in these latter days of painting will* in 
Mr. Hubbard's opinion, find the most profitable fields 
for experiment and research. For the some reason, 
the painter and student might profitably turn their 
attention, at least in their leisure hours* to some of 
the forgotten methods of painting . 
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Lunar Tide in die Atmosphere 

The Meteorological Magazine of December 1039 
contains a summary by Prof. 8. Chapman of his 
presidential address to the Association for Meteorology 
at the Washington Assembly of the International 
Union for Geodesy and Geophysics last Soptembor, 
the subject being the lunar tide in the atmosphere. 
The author describes the difficulty that was met when 
the detection of this lunar tide, achieved first by 
Lefroy in 1842 for St. Helena, was attempted for 
higher latitudes, which resulted in a succession of 
failures that was not broken until his own determina¬ 
tion in 1918 of tile very small Greenwich air tide, from 
sixty-four years of hourly data. From that yoar, 
when the tide was known for three tropical stations 
and one non-tropioal, progress was rapid, and the 
rate of determination by Prof. Chapman and his 
assistants woe increased threefold m 1930 through a 
loan of Hollerith machines by the British Tabulating 
Machine Co. Now the tide has been determined for 
more than fifty places. 

With this number of determinations available for 
study of the world distribution of phase and ampli¬ 
tude, several interesting peculiarities have come to 
tight; for example, an early maximum is shown at 
Salt Lake City, San Diego and San Francisco, this 
being two hours before the upper and lower lunar 
transits at the last two places, but at the 
neighbouring high-level stations of Mount Wilson 
Observatory and Mount Hamilton (Lick) the tide, 
although similarly small for the latitude, has roughly 
the normal phase with high tide after the moon’s 
transits, an effect doubtless due to the presence of the 
great mountain chain of North and South America. 
Similar effects are, however, not Bhown by Kodai- 
kanal and Periyakulam, in India, although the 
heights of those places differ more than do those 
of the American stations, the differences being os 
much as 2,249 metres. Equally remarkable is the 
practically world-wide retardation of the time of high 
tide in December and January as compared with 
April or May, in spite of the fact that summer in one 
hemisphere corresponds with winter in the other. 
Work has been begun on the determination of the 
air currents of period equal to half a lunar day that 
must be associated with the pressure tide; this 
problem is being attacked with the aid of the long 
record available at Batavia. 

Ultra-Violet and Infra-Red Radiations on the Farm 

L. C. Poeteh, of the General Electric Company’s 
inoandesoent lamp department in Cleveland, said, at 
a meeting of the American Society of Agricultural 
Engineers held on December 7, that if only electrio 
current becomes cheap enough and suitable equip¬ 
ment is developed, then ultra-violet and infra-red 
radiations can have many uses on the electrified farm 
Of the future (Science Service, Washington, D.C.). 
Adaptations of the familiar dull-red glowing electric 
heaters can readily be made for use in poultry- 
houses, in bams to keep new-born animals warm, 
and ibt the quick drying of hay. The greater com¬ 


pactness and decreased fire risk will give them con¬ 
siderable advantage over present types of equipment. 
Ultra-violet rays are known to have certain well* 
marked physiological effects, as in activating sterols 
to produce vitamin D and in keeping in check the 
growth m length of plants. For producing well- 
proportioned plants in greenhouses, the use of a new 
kind of incandescent lamp i» suggested which has a 
globe permeable to ultra-violet as well as to visible 
rays. 

With these and other lamps m proper proportions, 
a close approximation to natural sunlight can be 
obtained with control of duration and intensity not 
possible under natural conditions. The well-known 
germicidal effects of ultra-violet rays still await a 
number of possible praotioal applications on the 
farm. They may be used, for example, in dairies 
and stable buildings, as they now are in hospitals 
to koop down the germ population of the air. They 
may be called on to control the spread of epidemics 
among farm animals, and to check tlie growth of 
moulds and other fungi on liay, grain and other 
products. Thoir fluorescent effects may aid in 
diagnosing animal diseases and m examining vege¬ 
tables and fruits. With Dr. Buttolph, physicist of the 
General Electrio Company, Mr. Porter is publishing 
some of his suggestions m Agricultural Engineering. 

Helium Production in the United States 

The developments of the last twenty years in 
helium production m the United States are described 
in Engineering of January 26. Reference is made to a 
lecture delivered recently in the College of Engineering 
of the University of Maryland by Dr. C. W. Siebel, 
supervising engineer of the Government-owned 
helium plant near Amarillo, Texas, and to a memo¬ 
randum issued by the United States Bureau of Mines. 
The present helium-producing plant at Amarillo has 
a capacity of 24 million cubic feet of helium of 
08-2 per cent purity a year, but it is stated in the 
Bureau of Mines memorandum that, by installing 
another production unit in existing buildings, the 
output could be raised to 36 million cubic feet a year. 
As the present military and commercial requirements, 
aggregating approximately 6 million cubic ft. a year, 
are met by operating the plant at about one quarter 
of the installed capacity, there is a large reserve for 
emergencies, 

In addition to the Amarillo installation, the U.S. 
Government owns two smaller helium plants, at 
Dexter, Kansas, and at Thatcher, Colorado; these 
are pot being worked. They were built by private 
interests and purchased by the Government in 1937. 
To supply the Armarillo plant with helium-beating 
natural gas, the Bureau of Mines has purchased all 
gas rights in 50,000 acres of land comprising the 
Cliffsid© gas field. It is stated that, on the basis of 
a conservative estimate, the Cliffsidte area contains 
at least 100,000 million cubic feet of natural gas 
having a helium content of US per cent. This is 
equivalent to a reserve of 1,800 million cubic feet 
of helium, or approximately two hundred times the 
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average annua) production during the last ten years. 
In addition to the resources at Clif&ide, the U.S. 
Government possesses two helium reserves in Utah, 
which are being retained for future needs 

Mineral Resources of the British Empire 

During the War of 1914-1 ft a Royal Commission 
formed tlie conclusion tliat an Empire Development 
Board was desirable, and there the project has been 
allowed to rest An editorial article in Sands f Clays 
and Minerals (autumn issue, 3930) urges that no 
time should be lost in an intensive survey of the 
mineral resources of the Empire. The War, so far 
from causing a postponement of such a survey, should 
hasten it, and the survey must be earned out from a 
national point of view regardless of the possible 
financial profit that may accrue from the mining of 
any mineral. We cannot afford to wait while corn- 
meroial interests debate the potential profit in a new 
venture : access to new supplies of a mineral ore 
may be vital to victory. The writer makes it clear 
that he is not thinking in terms of politicians and 
their methods of control In that direction he fore¬ 
sees no hope of initiative. If any thing is to be done, 
technologists will have to get together and do it for 
themselves. 

It is proposed that the scientific men of Great 
Britain should draw up a scheme of Empire de¬ 
velopment, communicate it- to corresponding groups 
m the Dominions and Colonies, and then give the 
plan such publicity that even the dead hand of the 
politician could not destroy it., and possibly some 
public-spirited men might launch the venture free 
from the shackles of official control. Emphasis 
is laid on the conception of a just minerals policy 
for the Empire in the peace that is to come, tlie 
necessity for preventing the exploitation of resources 
falling to the wrong kind of private enterprise in 
which profits are the one consideration, and finally 
the desirability of making the Empire’s mineral 
resources available to all. 

An Artificial Mastoid for Audiphone Measurements 

The Bell Laboratories Record of November 1039 
contains a paper on the development of bone- 
conduction audiphone receivers by M. S. Hawley, of 
the Transmission Instruments Engineering Depart¬ 
ment of the I aboratones To provide a method of 
measuring the response of bone conduction receivers 
igider the correct mastoid load, an artificial mastoid 
was developed. The impedance offered by the 
mastoid to a bone conduction receiver was measured 
on a number of people and then a rubber block was 
designed that presented to a receiver placed upon it 
approximately the same impedance as tlie average 
human mastoid. Sinoe the artificial mastoid is based 
on average values of mastoid impedance, there may 
be slight variations in the results obtained with it 
and with some particular subject. „ The possible 
deviations are indicated by a diagram, which shows 
responses obtained with the artificial mastoid and 
with one particular subject. At very low frequencies 
here is an evident slight departure, but over the 
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major part of the frequency range the results are in 
close agreement. Measurements on the same instru¬ 
ments made over a period of a year have shown very 
good correlation. Eventually the rubber pad ages 
and its impedance changes. The replacement of the 
old pad by a new one is a simple matter, so that the 
ageing of the rubber pod is not of much consequence. 
The artificial mastoid may be used in making other 
tests on receivers in which it is desired that the 
receiver be coupled to an impedance load equal to 
that of the head. Such tests include electrical 
impedance measurements, rattle tests, and non¬ 
linear distortion measurements. 

Earth Tremor in New Jersey 
The United States Coast and Geodetic Survey, in 
co-operation with Science Service and the Jesuit 
Seismologioal Association, has now determined the 
epicentre of the earthquake of November 14, 1039, to 
have been near lat. 39° 45' N., long. 75° 18' W-, 
which is only 10' due south of the point suggested 
as being very near to the epicentre by the Franklin 
Institute at Pliiladelphia. The depth of focus is 
estimated as having been about 25 km. 

We are indebted to Prof. William A. Lynch, of 
Fordham University, New York, for the information 
that m the summer of 1938 a series of local shocks 
occurred to the north-east of the above epicentre in 
the region of lat 40° 8' N., long. 74° 32' W., the two 
moat severe of which were on August 23 at 3h. 30m. 
and 7h. 3m. G.M.T. On the basis of a canvass of 
volunteer correspondents and observers, the Coast 
ami Geodetic Survey then announced that the 
intensity of these “apparently did not exceed V 
according to tlie Modified MeroaJli Scale of 1931” 
(felt by nearly everyone ; many awakened ; some 
dishes, windows, etc., broken ; a few instances of 
cracked plaster, etc.). The earth tremor was not 
strong enough to be registered on the seismographs 
at Kew Observatory. “Earthquake History of the 
United States”, part I (1938), published by the 
Survey, lists only four moderately strong earth¬ 
quakes for New Jersey up to the year 1930. In our 
previous note on the earthquake (Nature, Nov. 25, 
1939, p. 004) New Jersey was wrongly stated to be 
one of the New England States. 

Central European Observer 
When the Czech nation lost its independence in 
1020 its cultural life ceased. Yet Oomenius and other 
teachers continued their educational work in exile. 
To-day, the nation is again under foreign domination, 
its universities and scientific institutions are dosed 
and its cultural publications no longer appear in the 
country itself. One has, however, resumed publica¬ 
tion in Jxmdon. From 1923 until the end of 1038, 
there appeared in Prague the Central European 
Observer , a review in English dealing with science, 
art, literature and industry and with European 
affairs generally, In common with other Czech cultural 
reviews, it suspended publication after the virtual 
loss of independence in 1938. It is now appealing 
again as a fortnightly journal study, as ithad dmm 
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in Prague* the problems of the Danubiau basin with 
special Attention to the peaceful collaboration of 
peoples inhabiting it, in the new Europe which must 
arise from the present cataclysm’ 1 . 

The Ventral European Observer was always well 
informed on scientific as well as other matters, and 
gave readable accounts of archeological, biological, 
chemical, physical and other scientific discoveries 
and advances made in Central Europe, and its 
industrial sections frequently referred to new technical 
applications of scientific knowledge. Tlio first issue 
of the new series, which retains most of the features 
of the former Central European Observer , contains 
an article by the late Karel Capek entitled “The 
Death of Archimedes”. 

American University Education 

A December number of School and Society opens 
with “Statistics of Registration in American Univer¬ 
sities and Colleges, 1939”, a remarkable survey by the 
president of the University of Cincinnati. No fewer 
than 648 institutions are noticed with various com¬ 
ments m detail, and one realizes the vast attendance 
in a population, perhaps, four times as big as that of 
Great Britain. The figures, 873,697 full-time students, 
and with part-time and summer schools, 1,323,874, 
show an advance on 1938. The United States spends 
more of its holidays in learning than Great Britain 
does, though some of the instruction provided and 
degrees awarded do not reach the British level of 
attainment. The south-central divisions of East and 
West and teachers’ colleges and technological institu¬ 
tions show the largest increase. In the Freshman 
Table the trend of the time appears in the 34 per 
cent additions to engineering, and we are glad to see 
a distinct though lesser gam m liberal arts. The estab¬ 
lishment of a Graduate School of Education at Los 
Angeles may in time modify the crudities of American 
films and scenario writers. 

Whales 

Undeb the title of “Whales, Giants of the Sea”, 
Mr, R. Kellogg contributes to the Notional Geographic, 
Magazine of January a long article on whales and 
whaling which is specially noteworthy for the detailed 
notes on the size* appearance, distribution and habits 
of more than thirty species of cetaceans and coloured 
illustrations of nearly every species. Each illustration 
depicts the whale at sea, often feeding, sometimes in 
contact with its enemy and frequently in schools. 
These pictures probably constitute a unique gallery 
and are of considerable value. 

Society for the Bibliography of Natural History 

At the annual general meeting of the Society for 
the Bibliography of Natural History held on Feb¬ 
ruary 3, the following officers for 11140 were elected ; 
$^resident, Dr, C. Davies Sherborn; Treasurer, Mr. 
Francis Hemming; Secretary, Mr, Francis J. Griffin. 
The Treasurer’s report indicated that the Society’s 
financial position is strong; but the need for new 
member® tree strewed if the Society is id continue 
it* activities on the present scale. It was reported 
Ihat aftmd has been set up for the publication of 


facsimiles of rare works, and the president, Dr. C\ 
Davies Sherborn, has started the fund with a hand¬ 
some donation. 

Aftershocks of the Earthquake in Turkey 

These still continue in considerable numbers and 
some reach a high intensity. In the Erzinjan area 
the two villages of Basin and Pulur wore destroyed 
by a shock which lulled forty-five people and injured 
many more on February 3. On February 4, tremors 
were felt at Ankara, Rivas and Zara, and a village woe 
destroyed, killing ten people and seriously injuring 
three others. 

The Colonial Service: Recent Appointments 

The following appointments and promotions have 
recently been made in the Colonial Service: M. 
Halcrow, agricultural officer, Kenya, agricultural 
officer, Rt. Helena; T. D Marsh, agriculturist, 
senior agriculturist, Malaya ; F. R. Mason, deputy 
director of agriculture and fisheries, director of 
agriculture and fisheries, Palestine ; R. Smoothers, 
assistant conservator, Tanganyika Territory, assistant 
conservator, Trinidad ; T. G. Wood, senior assistant 
conservator, conservator, Nigeria; R, Coulthard, 
veterinary officer, senior veterinary officer, Nigeria ; 
R, M. Gambles, veterinary research offioer, Palestine, 
veterinary officer, Cyprus ; D, R. R. Burt, lecturer 
and head of Department of Zoology, professor of 
zoology, University College, Ceylon. 

Announcements 

The Harbcn Gold Medal for 1940 of the Royal 
Institute of Public Health and Hygiene has been 
awarded to Sir Leonard Hill, formerly professor of 
physiology in the University of London. The Smith 
Award for 1940 has been conferred on Sir William 
Savage, formerly medical officer of health, Somerset . 

At a meeting of the Royal Astronomical Society 
held on February 9, the following officers were elected 
for 1940-41 : President, Prof. H. C. Plummer; Vice- 
Presidents, Prof. David Brunt, Prof, Alfred Fowler, 
Dr. H. Spencer Jones, Sir James Jeans ; Treasurer, 
Mr. J. H. Reynolds ; Secretaries, Dr. R. d’E. Atkin¬ 
son, Mr. D. H. Sadler ; Foreign Secretary , Sir Arthur 
Eddington. 

The annual prize awarded by the Royal Asiatic 
Society for its universities prize essay has been 
awarded this year to Mr. Asa BriggB, of Sidney 
Sussex College, Cambridge. Of the subjects offered, 
Mr. Briggs wrote on “The Influence of Sea Power 
on the Histoiy of the East India Company”. 

The Sixth International Congress for Experi¬ 
mental Cytology, which had been arranged to take 
place in Stockholm during July 25-August 1, 1940, 
has, on account of the international situation, been 
postponed indefinitely, 

Peox. Bidha* CatrNPEB Roy, of Calcutta, ha* been 
elected president of the Medical Council of India in 
succession to Major-General E. W, 0. Bradfield. 
Prof. Roy is the first non-official president and the 
first Indian to bold the office. 



260 


NATURE 


Feb. 17, 1940, Vot. 145 


LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond vnth the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the PRESENT CIRCUMSTANCES, PROOFS OF “LETTERS'’ WILL NOT BE SUBMITTED TO 
CORRESPONDENTS OUTSIDE GREAT HRITAIN. 

Notes on points in some of this week’s letters appear on p. 267. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS, 


Anthropological Nomenclature 

Anyone who has followed the revelation of now 
knowledge on Pithecanthropus and Pekin man by 
Weidenreich and von Koemgewald in the columns of 
Nature and elsewhere during recent months cannot 
but agree with the opinions expressed by Prof. Le 
Gros Clark 1 If the usual rules of nomenclature are 
to be followed, the generic name Sinanthropus must 
now be regarded as a synonym of Pithecanthropus. 

Prof. Le Gros Clark’s letter raises once more the 
whole question of nomenclature m physioal anthro¬ 
pology. To put the matter briefly, the naming of the 
forms of recent and fossil man is in a chaotic state, 
and the misuse of the term ‘race’ in anthropological 
literature has long been a matter for adverse com¬ 
ment. Several ineffectual attempts have been made 
to rectify matters, most of thorn over-enthusiastic; 
for example, those of Sergi* (1908) and of Pycraft 8 
(1926). 

To be consistent, the same general principles 
should be adopted as in dealing with other zoological 
groups. Differences within the family Horrunidsa 
may be of three or more orders, and in assessing the 
value of physioal (including morphological, physio¬ 
logical, serological) differences the following general 
principles should be followed. 

(1) Generic differences involve differences m 
external or internal anatomical structure. Examples : 
the differences between a lion (Panthera) and a cat 
(Felis), or those separating Pithecanthropus from 
Homo. 

(2) Specific differences involve no differences in 
structure. They include differences in bodily pro¬ 
portions (total size or relative differences in append¬ 
ages) ; differences in bodily form ; constant major 
differences m coat pattern, or the distribution of 
pigment in skin and hair. Specific characters arc not 
necessarily associated with geographical range. 
Examples ; the differences between lions and tigers, 
or between Negroes and Mongoloids. 

(8) Subspecific (syn. racial or geographic varia¬ 
tional) differences are those occurring between the 
members of a widely distributed species, and are 
correlated with climatic and other geographic factors, 
although experimental removal to other localities 
proves the characters to be usually fixed. Subspecific 
differences include differences in colour and texture 
of pelage; variations in length of coat, or of its 
special peculiarities (manes, crests, etc.) and minor 
differences in pigmentary pattern: Examples : the 
differences between the lions of Asia and those of 
Africa, or between, say, American Indians and 
typical Mongoloids. 

It is essential that the term ‘race’ in anthropology 
be synonymised with ‘subspecies’, and used for no 


other purpose By so doing considerable confusion 
at present existing will disappear. Groups of Hominids 
of lesser rank than subspecies should be designated 
‘peoples’ (populi), and this term should likewise be 
restricted to this usage. Linguistic differences should 
on no account be utilized alone in physioal anthro¬ 
pological diagnosis, though they may carry weight as 
confirmatory evidence. 

Mutants are not synonymous with subspecies, 
though they may be subspecies in the making. 
Commonly but single individuals or small family 
groups (for example, of albinos) are concerned, but 
sometimes, as in certain lower Primates, whole 
colonies of mutants occupy certain localities to the 
exclusion of the normal form. Where a particular 
mutation is common, it may affect all the subspecies 
of a given species (for example, partial albinism in 
the monkey Kasi senex in Ceylon). 

Interspecific hybridism is unusual, though not 
unknown in Nature. It is commoner under domesti¬ 
cation, lienee frequent in Homo, the most completely 
domesticated of all animals. Fertility of the hybrids 
will depend on chromosomal compatibility or the 
reverse 

Intersubspecific hybridism is the rule where two 
subspecies meet in Nature, as on the geographic 
frontiers, where intermediate types are usually found. 
Cliromosomal incompatibility is lacking; if it were 
not, the differences would be of specific rank. Geo¬ 
graphic separation is normally the only barrier to 
complete commingling of subspecies, with the con¬ 
sequent swamping of the differences ; but in man, 
artificial barriers, such as caste, constitute additional 
factors tending to isolate breeding groups. 

It remains to apply the above generalizations to 
the members of the family Hominidoe, both recent 
and fossil. There seems to be no dissenting voice to 
the generic separation of Pithecanthropus and Pekin 
man from other Hominids, but most anthropologists 
lump all or nearly all the remaining forms under 
Homo, and even under a single speoies thereof. It 
is manifest that, if the above principles are observed, 
the Neanderthaloids at least require generic separa¬ 
tion, and this has already been suggested by some, 
the name Pafo&nthropus Bonarelli being available. 

Most isolated new discoveries of fossil man are 
automatically placed under Homo and labelled With 
a specific name based on the locality of the discovery. 
This procedure has been very loosely earned opt in 
the past, without waiting for complete examination 
of the specimen or comparison of its status with 
known forms. It is generally merely to serve as a 
label for description of the specimen. For example, 
we have Homo modfok&temis, which, with advancing 
knowledge, proved to be a juvenile Pithecanthropus, 
and#, kanamsnsis, based on a mandibular ffegn»»t. 
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On the other hand, many anthropologists, disre¬ 
garding the rules of nomenclature, relegate all forms 
of Homo that do not differ structurally from what 
they loosely tenp ‘modem man’ to the sole species 
Homo sapiens, irrespective of geological ago, geo¬ 
graphical distribution or differences of a specific 
order. 

The problem of the oonspeciftcity of all living 
humanity has always been a thorny one. Allowing, 
however, for modem concepts of the status and 
limits of ‘species’, there is no reason to assume, as 
was once done, that acceptance of several species of 
living Homo necessarily implies a polygenic origin, 
If we are to be consistent and adhere to the general 
principles enunciated above, it is impossible to escape 
the view that there are several ‘species’ of living man, 
and several more fossil kinds. Moreover, some, if not 
all, these species have evolved geographical variants 
requiring trinomial nomenclature 

Many changes will bo required if the abovo argu¬ 
ment is to bo acted upon, and new definitions will 
have to be prepared in certain cases. There will, no 
doubt, be plenty of scope for differences of opinion, 
but in any event the adoption of this or some similar 
soheme will assist in smoothing out considerable 
confusion. Space forbids the discussion of any details 
here, but one point that particularly comos to mind 
is the necessity of restricting the term Homo saynens 
either to ‘white man’—in which case Mediterranean, 
Alpine, etc., will become subspecies of it —or to some 
particular group of Europeans 

W. C Osman Hill 

Medical Collogo, 

Colombo. 

1 La Oros Clark, W. K , Natube, 145, 70 (1040). 

•Serffl, G., Worn* ( 1008 ). 

• Pycraft, W P , Man (1025) 


Scope and Limitations of Physical 
Anthropology 

Recent statements regarding physical anthropology 
are full of interest, but they omit the practical issue, 
which is the definition of a standard. During 1917-18, 
I was a medical officer employed in Egypt to assess 
the physical and mental capacity of soldiers, and 
decide who should be put into front line service and 
who should be employed in supporting services and 
in what capacity. 

The story of national efficiency soon revealed itself. 
It is set out in a work of mine called “A Vision of 
the Possible”. Some soldiers saw sufficiently well 
with glasses, some had some defective hearing on one 
side, and some had a varicose vein. I did not regard 
the vast majority of these as physically deficient, and, 
with the exception of those who had some ear disease, 
I could not see how anything could have been done 
to prevent these conditions. A vast number had bad 
teeth and were relegated at once to a large number 
of dentists stationed close to the front line, and were 
duly attended to. 

In- this respect I think something could be done 
in the way of national prevention. I believe I am 
correct in stating that the predynaetic Egyptians, 
the original Hawaiian and Maoriee and the uncivilized 
(if H & justifiable to use such a term) Australian 
aborigines all had good teeth. The recent publica¬ 
tion of the elaborate uncultivated diet of the Aus¬ 
tralian aborigine explains why he lived and thrived 


where civilized man died of starvation. But the 
Pharaohs suffered from dental disease, and so do the 
other races named, since contact with Europeans and 
different foods. 

In the course of my work I realized that if the de¬ 
fects mentioned were regarded as barriers, there would 
be a sadly depleted army, and I am grateful that the 
commander-in-chief, Lord AUenby, endorsed this 
view and our action. 

In the course of an investigation made long since, 
Lang and I found that m most wild animals re¬ 
fractive errors wore not common, though certainly 
met with in some of the marsupials which have 
almost rudimentary eyes, but gross errors of myopia, 
hypermetropia and astigmatism were met with in 
many domesticated animals. 

It is more than evident that Le Gros Clark, 
Mellanby and others have a powerful cose for inquiry 
on the broadest basis possible, for the problem is 
not simple. But 1 conclude by stating that if you 
reject one man for refractive error, another for defect 
ui one ear and so on, you get an utterly false standard 
of physical efficiency, and for that reason the usual 
figures given for rejection from the army never make 
any serious impression on me, as I think they do 
not express the common sense of the problem, 

James W. Raiirett. 

103 105 ('oilins Street, 

Melbourne. C.l 
Jan. 3 


Blood Groups of the Angami Nagas 

Reference has been made m Nature 1 to the 
report of the British Association Research Com¬ 
mittee on Blood Groups among Primitive Peoples. 
The blood group percentages of the Angami Nagas, 
based on 90 tests, are given as follows : 

0 A B AH 

35 4 34-4 25 0 5-2 

These differ greatly from those on the same people 
published by Capt. Mitra*, which are as follow : 

O A H AH 

40 00 38*78 11-52 3 64 

The percentage of B given in the British Association 
data is thus more than double that published by 
Capt Mitra and there is also an appreciable difference 
in blood group 0. It is also stated in the British 
Association report that the blood group results accord 
with the view pf Mr. J, P Mills that the Konyaks 
are more primitive than the Angami-Rengmas, but 
if Capt. Mitra’s Angami Naga results are compared 
with those of the British Association on the Konyake, 
they appear to be closely similar. They are as follows: 

Ko. 0 A B AH 

Angami (Mitra) 105 40-00 38 76 11-52 3-04 

Konyak (B.A.) 127 46-7 40*2 10-2 3-0 

The British Association results, however, confirm 
the predominance of A over B in this region except¬ 
ing among the Thado-Kukis, which I also had 
pointed out in my recent paper on “Blood Grouping 
Investigations in India, with special reference to 
Rantal Perganas, Bihar’ 1 *. 

S. 8. Sarkab. 

Bose Research Institute, 

Calcutta. 

Dec, 14, 

• NATtmx 144, 714 (1080), 

‘““-Bib- **»*• 

* Trans, Hm Bu m rrt insNt* tfr. CfrUopfcU, 14 (108447). 
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Coprophagy in the Wild Rabbit 

Rkports of recent experiment* by Madsen 1 and 
Eden 1 have shown refection to bo a normal physio¬ 
logical process in the laboratory rabbit A few 
observations collected by me, while studying the 
ecology and population dynamics of the wild rabbit, 
suggest that this process also occurs m natural 
conditions. From Eden’s experiments, 54 82 per 
oont of faices passed arc shown to bo normally re¬ 
fected, the advantage of the process to the rabbit 
being equivalent to ‘'chewing the cud’*. It is possible 
that there is a further ecological advantage, which 
operates under wild conditions 

The population studied by mo waa that of a warren 
near Oxford, and a little more than 50 per cent of 
them were trapped duruig 1939 and marked in the 
ear with nurn be rod celluloid disks, so that observa¬ 
tions could bo marie from a neighbouring ‘hide’ and 
the individuals and sexes identified bv means of a 
telescope 

Most of these observations (March 1939 to date) 
were made in the late afternoon, the time when wild 
rabbits become active and come out to feed. Gener¬ 
ally the period of feeding activity is preceded by 
about half an hour, in which some, at any rate, of 
tho inhabitants arc sitting about busking or cleaning 
themselves About a hundred observations (15-60 
minutes) have been made to date at this hour 
Another period of feeding activity is during the late 
night and early morning, and this is often followed 
by quite a long period of basking and cleaning, 
especially in sunny weather, though only aboxit 
5 per cent of the population remain to do this, as 
contrasted with 33 per cent, which is the average 
proportion observed feeding. About thirty morning 
observations have been made In addition, about 
twelve observations have been made in the early 
afternoon during the winter Rabbits may ex¬ 
ceptionally food and bask at this time, according to 
weather conditions. 

In all these observations refection has been observed 
on four occasions, three times in the early morning 
ami once in the early afternoon It may seem curious 
after noting the high proportion of total faeces re¬ 
fected in Eden’s experiments, that thm was not 
observed more frequently ; but in the first place it 
evidently occurs largely at night, and secondly most 
of it probably occurs in tho burrows It may m fact 
only happen rarely above ground, so that a long 
senes of observations, such as these, is needed to 
record it at all. It is clear from the observations 
that little, if any, coprophagy takes place in the 
evening, even when basking and lying out occur, 
and that the morning is the more usual time This 
is to be expected from tho rhythm demonstrated by 
Madsen. The one afternoon observation may have 
been due to exceptional weather conditions (see 
below) 

Tlu? method of taking the faecal pellets was not the 
same in every case, and the rhythm also varied. 
One doe was watched at 7 a.m, in August ; she 
extended one hind leg, lifted up the foreleg and bent 
tho head straight down. Another doe, watched at 
the same time, m September, leaned over on one 
flank and bent the bead round arui down outside 
both forelegs. A third, a buck, watohed at 2.30 p.m. 
in December, did the same as the latter without 
leaning over on the flank. The two does took pellets 
at the rate of one every 5 seconds for about 45 
seconds, while the buck watohed in the afternoon 


took them at the rate of one every 30 seconds for 
3 minutes ‘One pellet* may, of course, mean a 
group of pellets evacuated simultaneously. The 
fourth instance watched was at another warren too 
far away for details to be made out well. 

The afternoon observation was made during very 
cold weather, when the ground was frozen and food 
difficult to obtain In this way the rabbit's coprophagy 
may well be of ecological importance, enabling it to do 
without a supply of fresh food for certain periods 
I examined three rabbits, which had lain up in a 
bury for at least three days (the length of time traps 
had been set at tho entrances) and m each case the 
stomach contained a small amount of brownish 
material very different in appearance from a fresh 
grass meal. This almost certainly consisted of faecal 
pellets broken up They must have been taken some 
hours before, since they showed none of the usual 
‘stomach pellet’ shape or discreteness well known 
to me from examination of normal live rabbit 
stomachs 

Thus during difficult periods or when scared into 
‘lying up’ during trapping operations, the rabbit may 
increase the degree of refection. It would be interest¬ 
ing m this connexion to have counts of normal diurnal 
pellets produced under different environmental con¬ 
ditions. The ability of the rabbit to he up for as much 
as a week at a tune in unfavourable conditions is 
remarkable and is an important factor m forming 
policies of extermination. The degree to which 
refection is bound up with this ability is also important 
and deserves further attention 

H N. Soitthkbn. 

Bureau of Animal Population, 

University Museum. 

Oxford, 
dan 13. 

* Mattaen, H , "J>oeK the lUhblt Chew the Cml ?*’ NaTUbh, 14B, SHI 
<1U39) 

1 Kdeii A. “C'oprojitiAgv in the It Ah bit”, Nattrk, 145, 36 (1040) 


Growth Behaviour of Plants following 
Seed Treatment by Organic Mercury 
Compounds 

Albinism in citrus seedlings is not uncommon. 
Frost 1 suggests that its frequent production by some 
parents may bo due primarily to heterozygosis for 
various genes for albinism, and perhaps to the 
presence of unstable genes such as occur in cases of 
variegation in other plants. 

Successful control of seedling albinism in citrus 
has been achieved in Palestine* by treating the seeds 
in a 1 : 1,000 solution of ‘Uspulun* or ‘Ceresan’ in 
water. 

In this connexion, Perlberger and Reichert* state 
that albinism oan also be controlled by dipping the 
seeds in salt solutions of other metals, including lead, 
copper, cobalt and nickel. From this they argue that 
albinism in citrus is a constitutional property in¬ 
herent in the plant, which manifests itself only’ at 
germination and is probably due to a disturbance 
of the enzymatic systems of the plant at this stage. 
This is borne out by the foot that salts of heavy 
metals which are known to hSve on effect on enzymatic 
systems cause citrus seeds to produce normal seedkngs. 
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An alternative explanation, however, may possibly 
be found in a recent communication by Kostoff* 
reporting the induction of atypical growth and 
chromosome doubling in Gramme® after treatment 
with the fungicide ‘Granoaarf (ethylmercury chloride) 
It is conceivable that control of albinism is associated 
with the induction of abnormal mitosis as the result 
of seed treatment by organic mercury salts 

The beneficial effects in respect of germination and 
freedom from seed-borne diseases following the treat¬ 
ment of seed by organic mercury dusts are well 
known. 

Some curiosity has been expressed at the high 
yields thus obtained with cotton 6 , and the opinion 
has also been advanced that a factor other than the 
control of seed-borne disease must have entered into 
the effect, 

It would undoubtedly be of interest and import¬ 
ance to investigate this matter more closely in order 
to determine the correct explanation of those 
phenomena 

(1 R Ratks 


Citrus Experimental Station. 

P,0 Mazoe, 

Southern Rhodesia 
Jan H 

1 trout, If B . Hilgardin, 1, W> (IHlifl) 

1 Reichert, I, and Perlhprftp), J, llttll Aura Hr» Slot Krhevot 
Palestine, 88 (1935). 

1 Porlhtsrger, J , mid Releturt, l Hull Afftir Krt *S 'tat, Hebei of 
Paltottne, 84 (JtflHI, (attract in Uart Ab* 9, No I OO’MU 
<ml\ this seen) 

' Kontolf, B , Naturk, 144, (19*10) 

4 Mile*, L, E, Phtftnjmff* 89, <j way) 


Identity of the Bacterium Causing Potato 
Blackleg 

As a result of the comparative study of Leach 1 , 
the blackleg disease of potatoes is now generally 
ascribed to Bacterium carotavorum , which is also 
responsible for the soft rots of many of our veget ables 
and other plants. Previous investigatorsM.*. 11 had 
described and named slightly different organisms 
which Leach endeavoured to show were either 
identical with or at most variants of B carotovorurn 
This conclusion was baaed mainly uf>on four sots of 
observations recorded by himself or by others : (1) 
the similarity of the reactions in dextrose, sucrose 
and lactose ; (2) the proved pathogenesis of authentic 
strains of B. carotovorurn when inoculated into potato 
stems ; (3) the isolation of this organism from a soft 
rotted tuber; ( 4 ) the blackening of “potato tissue 
killed by almost any organism” (Leach). 

l^acey*, however* had shown that the organism 
isolated from blackleg potato plants produced acid 
and gas in maltose, a sugar not used by Leach, 
whereas authentic strains of B. carotovorurn did not. 
and furthermore, the latter when inoculated into 
potato stems produoed a white pith rot, but never 
the characteristic blackening of the cortex caused by 
the former, Lacey considered these were sufficient 
reasons fof* retaining the original name of the or- 
ganisin, namely, Bacttfas phytophlhoru* Appel. Bonde 7 
has recently investigated the soft rots of the potato 
tuber in the United States and, following Leach, 
ascribes most of these to Z?. carotovorurn (Enrinia 


carotovora of U.S. nomenclature). Like Leach, Bonde 
did not include maltose among the sugar reactions 
investigated but worked only with t-he same three 
used by Leach. In his tabulated result* Bonde 
indicates that, while the organisms isolated from 
blackleg produced the characteristic blackening when 
inoculated into potato stems, some of those isolated 
from naturally rotted tubers did not 

During the past summer, J commenced a re¬ 
in vestigation of the disease, mainly with the object 
of trying to ascertain how it is propagated. From 
blackleg plants collected m various parts of Great 
Britain and sent to Cambridge for examination by 
the courtesy of Jho Ministry of Agriculture and 
Fisheries, an organism has been isolated which 
behaves m the manner described by Lacey, that is, 
produces acid and gas m maltose and the charac¬ 
teristic blackening of the tuques when inoculated 
into stems of living potato plants At the same time 
a soft-rotting organism isolated from carrots was 
used for comparative studios, the results of which 
confirm those of Lacey, as it produced only wilting 
upon inoculation and formed no acid m maltose. It 
seems certain, therefore, that the organism isolated 
from blackleg is not identical with what is generally 
accepted as B rarolororunu m that the former differs 
in pathogenesis and m an important biochemical 
character 

The blackleg organism must, therefore, be given a 
special label, tor while it is correct to state that it 
will reproduce the disease upon artificial inoculation 
and forms acid and gas m maltose, this is not true 
of all strains of B carotavorum It is considered that 
the differences are good specific characters and that 
the original specific name should be employed, 
modified to conform with the generic name Bacterium. 
Appel's original name was Bacillus phytophthoruo, 
but the genus Bacillus can no longer be used for 
non-sporing rods (Resolution 1(e) approved by the 
Second International Congress for Microbiology, 
London, 1936 8 ). and 1* have stated my reasons for 
using the generic name Bacterium for the soft-rotting 
bacteria which are closely allied to the colon "typhoid 
group and for which this generic name is employed 
by Topley and Wilson 10 . The name of the blackleg 
organism should therefore be Bacterium phyla- 
phthorum (Appel) n. comb. 

To sum up, blackleg is caused by a apecifk 
organism, Fi. phytaphthorum, which also produces a 
soft rot in potato tubers and other plant tissues. 
Another and distinct organism, B. carotovorurn, pro¬ 
duces a similar rot in tubers, etc., but not blackleg 
of potato stems. The former produces acid in 
maltose, the latter does not. Potato tubers found in 
a rotted condition may harbour one or both organisms. 

W J Dowsox. 

Botany School, 

Cambridge. 

•Tan 24. 

1 l/p«ch, Phytopalk., SO, 743 (1930) 

* van H*U, Ituuis. Ulw Unlv Amsterdam ( 1008 ). 

* Appel, Art. Mol, AM JUrt«f. ti, ForU*'irt.< K, U«ndhUtMnt., 4 , 134 

* Hftrraoa, OffMl. Jtett. <lf), 17, 4* 0907). 

* and Murphy, Pnx. /toy IrUh Arad , Sect, 49B, 1 

* Laeev, Asm. Appl, IM., 18 , 1 0980). 

* Bonde, Phytopith., 8ft, 881 (1939). 

* 8t. Jahu-Broofes and Bread, J. Itart , 88, 445 (1937). 

* Down, Centootol. JtoJbt. 01), 180, 177 (1989). 
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Listeria: Change of Name for a Genus 
of Bacteria 

I have been informed that at the Third Inter¬ 
national Congress for Microbiologists, held in New 
York City, September 2-9, 1939, it was reported to 
the Committee on Nomenclature that the name 
Liaterella , which I proposed for a genus of bacteria 
in 1927, had already boon given to a Myeetozoan by 
Jahn m 1906. 

My proposed name therefore becomes a homonym, 
but as the gonus has acquired some importance in 
both human and veterinary pathology and references 
to "Listerellosis” are becoming fairly common m 
literature, I think that a name as near to my original 
proposal as possible is desirable. I therefore propose 
List&ria as the name for the genus of bacteria as 
defined by me in Publication No. 20 of the South 
African Institute for Medical Research, “The Plague 
Problem in South Africa”, by J A. Mitchell, J. H. 
Harvey Pine and A Ingram (Whole vol. 3, jd. 169). 

J H Harvky Pirik. 

(Acting Director.) 

South African Institute for Medical Research, 
Johannesburg. 

Jan. 16. 


Neurosecretory Cells in the Ganglia of 
Lepidoptera 

Fob many years the investigators of metamor¬ 
phosis in the Lepidoptera have maintained that the 
source of the moulting hormone is the brain rather 
than the corpora allata, which Wigglesworth 1 
formorly considered to be the organs producing the 
accretion in the bug, Rhodniua. Recently, however, 
Wigglesworth 1 has produced evidence which suggests 
that an area in the pars intercerebrahs of the supra- 
OBHOphageal ganglion of Rhodniua in responsible for 



Section or the sttfra-(esophageal ganglion or 
the moth Each# impertolis D»u. f showing large 
fuchsinofhil cell which is considered to be 
SECRETORY in FUNCTION. Bourn fixation, gold 
dcpreonation followed bt Mallory’s Trifle. 
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the production of the moulting hormone. As he 
points out, Hanstrdm* had already described modified 
nerve cells in this same region which are considered, 
on morphological grounds, to be probably secretory 
m function. Neurosecretory cells have been described 
in several other insects, but it has been reported 
that, in spite of careful search, no such cells could be 
found in the brain of the moth larvsc (Ephestia 
fcuehniella) studied by Schrader 4 . 

It seems of interest, therefore, to be able to report 
the discovery of cells very similar to those described 
by HanstrUm which I have found in the ganglia of 
certain Lepidoptera. They have been demonstrated 
in the pars mteroerebralis of the supra - cesophageal 
ganglion of adult moths, in larva* of all ins tars, and in 
pupai. They have been found occasionally in the 
sub-oesophageal ganglia of larva*, and in certain of the 
abdominal ganglia, but not in all. These cells have 
essentially the same staining properties as those of 
Rhodniua, being apparently modified ganglion cells, 
from which they differ in containing a granular 
cytoplasm or a number of droplets which are intensely 
fuchsmophil. They are well differentiated by Mal¬ 
lory’s Triple strain. 

They have been most studied in the larva* of the 
moth CeraUrmia cakUpm Bdv. (Sphingidte), in which 
they are generally scattered singly, but may be 
grouped as those of Rhodnius. Although they may 
vary in number and in their exact position from larva 
to larva, no indication has been found of a cyclical 
production of secretion. 

Similar cells have been found in the brains of 
several species of Heterooera belonging to the 
families Citheroniid®, Phyoitictoe, and Satumiidas. 

In view of the above-mentioned experimental 
evidence, it seems possible that these cells are the 
source of the moulting hormone in the moths, but 
the fact that similar cells can be demonstrated in 
some abdominal ganglia indicates that further 
experimental work must be done before a function 
can definitely be assigned to them. However, the 
similarity in staining properties of the cells from the 
brain and the abdominal ganglia does not, of course, 
necessarily indicate identity of function. 

M. F. Day. 

Biological Laboratories, 

Harvard University, 

Cambridge, Mass. 

Dec. 21. 

• Wiggle*worth, V. B., Quart. J. Mier. SH^ 77, 101 <I0M). 

1 Wlffgk* worth, V. B., Hafum, 144, 753 <1030). 

• HAiutffim, B , Lund* Unit. Arnkrift. N.F., 14, No. 10 (198S) 

• Schrader, K , Biol . EM., SB, 58 (1038). 


Zoological Nomenclature 

Proposal of a ‘stereotyped’ zoological nomen¬ 
clature almost invariably comes from a non- 
systematist or from a systematic^ working sporadic¬ 
ally on a restricted group in a field where there is 
but a small literature and few workers. Any active 
worker in a large and progressive systematic field 
would realize at once that any ‘stereotyping* plan 
is impossible. In my own subject, ichthyology, there 
is no general world monograph suitable for ‘stereo* 
typing' subsequent to CKinthe^s 4 *Catalogue“ 

1870), end GUnther’a ol&srifioation and mnnezidature 
Are now so out of date that no iohi^ 
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accept it. There are a number of large faunal works 
of more recent date, but if they were ‘stereotyped 1 
for particular regions, their nomenclatural differences 
would force the wide utilization of different generic 
or specific names in different regions for identical 
genera or species. The vast number of forms thus 
affected would preclude any sensible arbitration of 
the conflicts. Not long ago one eminent anatomist 
proposed that the vagaries of elasmobranoh nomen¬ 
clature be settled by a return to the 1838 nomen¬ 
clature of Miiller and Henle’s “Plagiostomen”. But 
he did not suggest what was to be done with the 
numerous genera and species described since that 
time and with the various subsequent segregates of 
Mhller and Henle's genera. Ab a matter of fact, 
return to this nomenclature of 1838 would necessitate 
the change of more valid names than were contained 
in the whole of Muller and Renle's work 1 

Those systematising who sincerely study zoological 
nomenclature m an effort to find a way of avoid¬ 
ing vexatious changes usually reach tlie conclusion 
that Lumean binomial nomenclature will never be 
entirely stable* since it is firmly wedded to classifica¬ 
tion and no one can prevent ideas of classification 
from changing so long as systematic research is 
carried on. If absolute stability is imperative, we 
must cast the entire Linnean system overboard In 
my opinion, this will never be done 

As a matter of fact, the particular situation which 
lias troubled Prof. Garstang 1 and Dr. Crossland* is 
not due to the Rules, but to what I consider misuse 
of the Rules by a small group of Australian nomen¬ 
clature The nomenclatural tour de force to which 
this group has treated conchology, ornithology, 
ichthyology, and other fields is deplored by most of 
the' systematise of Europe, America and especially 
Australia. I am familiar only with the ichthyological 
side, but in regard to this I can say that compara¬ 
tively few of these Australian innovations hold water 
systematically, and many are directly contrary to 
the Rules. Very likely Prof. Gars tang’s strictures, if 
applied to British nudibranch*? m conjunction unth 
fall knowledge and correct interpretation of the Inter¬ 
national Rules, would restore at least some of the old 
nomenclature. 

I say, at least some. A blind condemnation based 
purely on personal nomenclatural prejudice is un¬ 
worthy of consideration in view of the long labours 
of the many persons who have built up the present 
International Rules in an attempt to evolve some 
universal basis for the greatest possible nomenclatural 
stability in all animal groups. Some general system 
of rules is imperative, and we have such a system. 
A great many of the cataclysmic nomenclatural 
revolutions that occur now and then in restricted 
groups are due to the utterly irresponsible and 
capricious nomenclatural practices of past workers. 
When at last a new and more able generation of 
workers, cognizant of the importance of adopting a 
universally acceptable nomenclature, appears, old 
names by the dozens are likely to fall and older 
workers to protest bitterly. The latter sometimes 
fail to realize that they are possibly at fault, or that 
their particular nook might perhaps need some 
change in order to make way for a more universal 
practice. 

The present International Rules are not perfect. 
They have been arrived at only through an enormous 
amount of work and compromise. How great that 
week has been, and how difficult it is to obtain agree¬ 
ment m sensible amendments and to prevent the 


enactment of senseless ones, at the International 
Zoological Congresses, is largely unknown exoept to 
those who have studied the history of the Rules or 
who have actually been present at the nomenclatural 
floss ions. Some idea of the complexity of points of 
view that hod to be compromised may be gained 
by reading Dr. Htejneger’s paper, “A Chapter m the 
History of Zoological Nomenclature”*, and I recom¬ 
mend it to anyone wiflhmg to amend the Rules. But 
certain improvements might be made without any 
change in the Rules. Nearly every systematist with 
whom I have discussed the matter has agreed that 
the creation of a number of sub-commissions for 
various animal groups, whose decisions should be 
subject to reversal only by the main International 
Commission, would speed up nomenclatural decisions 
enormously and remove any present causes for dis¬ 
satisfaction. With several of my colleagues, I hope 
to present a plan of this sort formally in the near 
future. 

Georoe S. Myers. 

Stanford University, 

California, 

Jan. 10 

1 Nature, 144, 481 (1930) 

1 Nature, 144. 942 (1039) 

* Smtfhtonian Miec CoU , 77, No 1 


Barkhausen - Kurz Oscillations with 
Positive Ions 

Kownacki and Ratcliffe 1 have previously described 
an experimental method of investigating electron 
inertia effects in thermionic vacuum tubes. By re¬ 
placing the electrons in a triode by positive ion# of 
caesium, of mass 25 x 10* times greater, they were 
able to slow down the effective transit times involved 
by a factor of about 500 In this way they demon¬ 
strated the occurrence of rectification effects, de¬ 
pendent upon a resonant transit time, at a wave¬ 
length of about 500 metres. 

We have now found that it is possible to maintain 
oscillations of the Barkhausen - Kurz type by using 
positive ions emanating from a filament. A cylindrical 
electrode valve of the Type AT 40 had some caesium 
inserted, and was kept at a temperature of about 
30-70° 0. with an accelerating potential of the order 
of 200 volts on the grid and with the anode at zero 
potential, or at a slightly retarding potential. Under 
certain conditions of positive ion current, determined 
by bulb temperature, the valve was found to main¬ 
tain oscillations with a wave-length of the order of 
500 m., corresponding to the time of transit of ions 
between the electrodes. We satisfied ourselves that 
the tnode alone, with no external circuit tuned to a 
wave-length greater than about 50 cm. (the natural 
wave-length of the wire leads), would maintain an 
oscillation with* a wave-length of about 500 m., and 
the wqy a-length depended on the electrode potentials 
employed. The addition of an external tuned circuit 
greatly increased the amplitude of the oscillation* 
but had only a second order effect on the frequency. 
There seems no doubt that the frequency of the 
oscillations was determined inside the valve itself. 
Oscillations of this type have often been called true 
Borkhausen-Kurz oscillations, in contrast to Gill- 
Morxell oscillations, the frequency of winch is mainly 
determined by an external circuit. 
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Thin is not tho place to describe our ramlts in 
detail, but they may be summarized by saying that, 
at zero d.o. plate potential and with the minimum 
space current required for oscillation maintenance, 
the oscillation gave a pure heterodyne note correspond * 
ing to a single oscillation with a period approximately 
equal to one half the time T of ion transit from tlla¬ 
ment to plate and back, as given by tho Neheibo 
expression* : 

T 4* 4r, { / W I 0 (V ><’«'“) } / V~fj q 

Here T ih the transit tune m seconds, r/, r 0 and r P 
are the radii of tlus filament, grid and plate re¬ 
spectively, Vg is the grid potential m e M.r.. e/M is 
the specific ionic charge m k.m u./gm , and /. g are 
functions given in Keheibe's paper*. “Resonance 
rectification” effects were observed at jienods of 
about T. 772 and Tl 3. 

A s the space current was increased, tlie period of 
the oscillation became increasingly smaller than T/2 
At a critical space current the type of oscillation 
suddenly changed, and the single oscillation was 
replaced by a set of oscillations of slightly different 
frequencies, which gave an impure heterodyne note 
With further increased current the frequencies of the 
multiple oscillations diverged, and when the condition 
of spuce-charge-hmitod emission was approached, 
there was an abrupt change to a single oscillation 
period of rather less than T 

It appears that much information concerning the 
mechanism of electronic oscillations might be obtained 
by applying this method of investigation to valves 
with different electrode structures, and preferably to 
valves with structures which can be altered without 
opening up the tube. 

W S Klliott 

Cavendish Laboratory, .1 A Ratceiffe 

Cambridge 
Jan. 22. 

1 Natcrk, 141, HMiO tms>. 

• Hchelbe, Ann Phyt r , 7B, 70 (1924). 


Optical Anisotropy of Cellulose Sheet 

The birefringence 1 of ‘Cellophane’ (regenerated 
cellulose sheet) has been measured for more than two 
hundred samples* kindly supplied by the makers. 
Three mam points have emerged . 

(1) Tho birefringence (/I) varies with the wave¬ 
length of tho light used, the law being approximately 

B - 7J 0 (1 - 0-000010 X), 
where X is in angstroms 

(2) Results for the birefringence of the thinnest 
material (about one thousandth of an inch) vary from 
0*0056 to 0-0132, with a concentration around 0*0089 
The thicker materials (1*2 and 1-6 thousandths of an 
inch) give, on the average, lower values of bire¬ 
fringence. 

(3) The birefringence is least in tlie middle of the 
web, and is about 30 per cent greater near tlie 
selvedges. 

RopEUT (\ Okay, 

Department of Applied Physics, 

University, 

Glasgow. 

Jan. 2Q, 

1 Drummond, IX 0 , N*xrw, Ml, «57 (1040), 
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Kornerupine from Ceylon: a New 
Occurrence 

Some years ago tre discovered specimens of 
komerupme in mixed parcels of typical cut Ceylon 
gem-stones, and this prompted us to search for the 
mineral m gem gravel concentrates kindly sent to us 
direct from Ceylon by Mr. Hons Van Starrex From 
tho first lot of rough so examined, which consisted 
mostly of green zircons, two small pieces of kome¬ 
rupme were recovered, so that yet another species 
must be added to the already long list of gem minerals 
found in the Ceylon gravels. 

These two specimens, greenish-brown in colour and 
weighing 0-430 gm and 0-436 gm respectively, 
have the following properties : density, 3-33 ^ re¬ 
fractive indexes, a 1*671, |i 1*683, y 1-684 ; 2 F, 25 c , 
r < v : <x light brown, p yellow, y dark green. It 
may be noted that Madagascan komerupme differs 
m having r greater than v. 

Credit for the identification of our specimens is due 
to Dr. L ,T Spencer, and confirmation was provided 
by Dr, G F. Clarmgbull, who kindly carried out 
X-ray measurements. 

It is hoped that later a fuller account, together 
with a complete analysis, will be published in the 
Mineralog ical Magazinc. 

B W. Anderson, 

C J. Payne. 

Laboratory of the Diamond, Pearl, and 

Precious St one Trade Section of the 
London Chamber of Commerce, 

55. Hatton Garden, E.C 1 
Jan 26 


Blue Rocksalt 

Specimens of natural rocksalt are frequently 
coloured, the more usual colours being blue, violet 
and pink. Blue halite from Stassfurt in particular 
has roceived much attention, and many suggestions 
have been offered to account for the tint. SiedentopfV 
theory that the colour is due to colloidal sodium 
was regarded generally as satisfactory until Spezia* 
pointed out that its solution should then be more 
alkaline tlian that of the colourless form—-which it is 
not. Doe Iter 3 regards the colour as caused by foreign 
inclusions, colloidal or otherwise, and favours a mix¬ 
ture of iron and manganese, though sulphur and 
organic substances are not ruled out. 

More recently, however, Kennard, Howell and 
Yaeekel 1 have decided against any pigmental theory, 
as the result of a spectroscopic examination of a 
specimen of colourless Stassfurt rocksalt containing 
a distinct zone of blue. No difference m composition 
between the coloured and colourless parts could be 
detected ; traces of several foreign elements, in¬ 
cluding aluminium, lithium, sihoon and titanium, 
were present in both. The authors regard their 
results os supporting the views of those earlier 
investigators 8 who have attributed the colour to some 
structural cause. 

Apparently, however, gold has not been specially 
looked for; it may easily escape detection spectro¬ 
scopically because it is not one of the very sensitive 
elements, some 10 p.p.m. being the lower limit of 
detection by ordinary methods. The OUmmschicht 
procedure, developed by Goldschmidt and his 
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co-workers, is claimed to be some fifty times more 
sensitive*, but does not appear to have come as yet 
into general use amongst mineralogists. 

We have already shown 7 that sufficient gold ib 
present m the blue and reddish-brown translucent 
celestines from Yate, Glos., to impart the observed 
colour if the metal ir present m the colloid state. It 
occurred to us, therefore, that possibly blue Stassfurt. 
halite might likewise contain colloidal gold. This 
appeared possible for two reasons. First, it is known 
that sea water frequently contains gold and it, 
during evaporation, this became concentrated locally, 
it might easily, if reduced to the colloid state, give 
nee to coloured streaks m the resulting rock salt 
Experiment shows that, under favourable conditions, 
1 to 4 p.p.m. of colloidal gold suffice to give a de¬ 
cided tint to a crystal although gold chloride would 
not, in general, lie perceptible. 

Secondly, Przibram* has noted the analogy between 
the blue tints of halite and anhydrite. Through the 
kindness of Mr. Arthur Russell, president of the 
Mineralogical Society, we have been able to examine 
a blue-tinted specimen of anhydrite from Crop well 
Bishop, Notts., and find it to contain 4 p.p.m of 
gold, amply sufficient to yield the observed tint 

Messrs Gregory and Bottley generously gave us 


some deep blue Stasafurt halite and in it we found 
an average of 23 p.p.m. of gold, using on o-di-amsidine 
method*. This was again amply sufficient to impart 
the observed colour. We have found gold to be 
present also in specimens of both blue and pink 
halite from other localities, including Hallstadt and 
Wieiiczkii (Cracow). 

Though wo hesitate to draw definite conclusions 
from a mere half dozen analyses, we do venture to 
suggest, as worthy of consideration, the view that 
the colour of halite may, in certain oases at any rate, 
be connected with its gold content 

,T. Newton Friend. 
.fOHN P. AlXCTlIN, 

Technical College, 

Birmingham 
Jan 27 

1 Stafrntftpf, Phy$ l 6, H6. r » (1905) 

* Spi'fcitt, Zmtr 398 (1909) 

J nuftoer. Monatoh , 58, 241 (1929). 

4 KeonarU, ftiul other**, Amttr. Mm , 28, 95 (I9.i7>, 

' Vot&lilv Prslbnun, Guthrie, Phipps and Brude 

* See * Spectrum Analv«I*j" by Struck (illlger, 1930) 

Friend m<i AllcUtn, Natvrb, 144, (1H8 (19110) 

* Prelhram, Ch/>m ZfiUr , 2, 75*1 (1930) 

* Based on Pollard, Analyst, 62, 597 (1937), And .landesoii and Watson 

\ind , 63 , 702 ( 19 * 18 ) 


Points from Foregoing Letters 


W. C. O. Hill shows that differences within the 
family HommidEC are of tiiree orders—generic, 
specific and subspocific Brief specifications of the 
status of these are given, but it is pointed out that 
the members of the family are particularly liable to 
interspecific and intersubspecific hybridism. Never¬ 
theless, a plea for the observance of the same rules 
of nomenclature as employed by zoologists is made, 
and an effort thus made to remove some of the 
confusion at present existing in anthropological 
literature. The misuse of the term ‘race’ and the 
irregular usage of the title Homo sapiens are par¬ 
ticularly to be regretted. 

Although eoprophagy has recently been shown to 
bo a normal physiological process m the laboratory 
rabbit, there are apparently no previous records of 
it occurring in the wild Observations by H N. 
Southern of a wild population have shown several 
instances of refection, and the process is probably 
important in enabling wild rabbits to tide over 
unfavourable periods, when food supply is short, or 
when they are kept in their burrows by persecution. 

The slightly differing bacteria causing potato 
blackleg, the first of which was called Bacillus 
phytophthoroA, are now considered to be identical 
with Bacterium carotovorum , One organism isolated 
from blackleg, howover, forma acid in maltose and 
reproduces the characteristic symptoms of the 
disease upon inoculation, whereas authentic strains 
of B. carotovorum do not. These differences are con¬ 
sidered by W. J, Dowson to be sound specific 
characters, and necessitate a separate name for this 
blackleg pathogen. As Bamttu* can no longer be 
used, the correct name should be Badertum phyto- 
phthorum. Both organisms may occur in naturally 
rutted tubers. 

F. Day describes modified nerve cells from the 
ganglia of several species of moths, and suggests 


that those may be tho source of the moulting hormone 
in these insects 

G S. Myers discusses the difficulties of rigid 
application of the International Rules of Zoological 
Nomenclature. In ordor to hasten the procedure, he 
suggests the formation of sub-commissions for various 
animal groups, the decisions of which would be subject 
to reversal only by the International Commission 
itself 

'jiarkhauHOn-Kurx' oscillations have been obtained 
by W. S. Elliott and J, A Ratcliffo at a wave-length 
of 600 m by tho use of heavy positive ions in place 
of electrons m a cylindrical triode. The production 
of oscillations did not require the presence of any 
tuned external circuit, and the frequency was deter¬ 
mined solely by the operating conditions of the 
triode The ticheiho transit time formula was obeyed 
m the case of weak oscillations. Various types of 
oscillation have been found for different operating 
conditions. 

Tho birefringence of regenerated cellulose shoot is 
found by R 0. Gray to decrease slightly with m- 
creasing wave-length, to vary within wide limits 
about a mean value of about 0-0089, and to be, at 
the selvedges of the web, about 30 per cent greater 
than at the middle of the web. 

Small pieces of the rare mineral kornerupine have 
been recovered from samples of Ceylon gem gravel, 
on occurrence not hitherto reported. Optical data for 
these specimens are given by B. W, Anderson and 
C. J. Payne. 

Blue Stassfurt halite has been found by J. N. 
Friend and J. P. Allchin to contain gold which, if in 
colloidal condition, would be ample to cause the 
observed colour. It is suggested that the colours of 
various rocksalts may be connected with their gold 
contents. 
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RESEARCH ITEMS 


Coloured Families in Liverpool 

An investigation undertaken under the auspices of 
the Liverpool Associat ion for the Welfare of Coloured 
People into the economic status of 225 coloured 
families, supplements an investigation made some 
ten years ago, while reflecting changes in conditions 
Which have taken place m that period (“The Economic 
Status of Coloured Families in the Port of Liverpool”. 
The University Press of Liverpool, 3939. Pp. 23. 
Id* net) The mveetigatiori was organized and directed 
by D. Oaradog Jones, the material collected and 
analysed by Kathleen Johnstone of the Department 
of Social Science in the University of Liverpool. The 
coloured families investigated belonged to the class 
of those who hod mode “domicile of choice”, and 
were known to liave been insured under the Unem¬ 
ployment Insurance Acts. The bulk, but not all, of 
the men were West African in origin. Only one had 
been in tho country for less than five yearn, while 
the largest proportion, 100, had been here for more 
than twenty and less than thirty years. The in¬ 
vestigation in the main was confined to householders. 
Of the families visited, 201 had a married man as 
head, 2 with a widower, 3 with a single man. and 
19 with a widow as head. Of the 206 male heads, 
4 were old age ]^ensioners or invalids ; of the remainder 
149 were unemployed. There are relatively few of 
pensionable age. There is a high proportion between 
45 and 65, with a low proportion between 21 and 
45 years. Tho mean number of children per family 
is 2*6 as compared with white 4*8 During the last 
ten years a change for the worse m economic con¬ 
ditions has taken place. Of coloured only 40 per 
oent were in receipt of earnings as contrasted with 
75 of a survey sample ot white seamen, while 73 per 
oent of tho coloured were in receipt of unemployment 
benefit as against 34 per cent white. In relation 
to the poverty line, the figures are as follow: more 
than 50 per cent, above, coloured 14*4, white 48*5; 
within 10 per cent above or below, coloured 22*3, 
white 10*0; and 10 per cent to 33 per cent below, 
coloured 20*4, white 15*4 

Marriage Customs among the Barolong, South Africa 

The Barolong belong to the western cluster of the 
Sotho group of the Bantu-speaking tribes of South 
Africa and are found mainly in British Bechuanaland. 
Their marriage customs have been studied by 
Z. K. Matthews on information collected in the course 
of two visits m 1936 and 1937 ( Africa , 13, 1 ; 1940). 
Socially the Barolong are divided into four sections, 
named after sons of a former chief who died about 
1760. A number of agencies of aooulturation, especially 
missionary influence and administration, have been 
at work among them. Traditional forms of social 
grouping based on kinship, locality, age, occupation 
and rank persist among them, but are undergoing much 
change. The traditional marriage customs of the 
Tshidi Barolong attach a great deal of importance 
to the institution, which is regarded as a state which 
should not be lightly entered upon, not only in tlie 
interests of the individual, but also of their kinship 
groups, including both the living and the dead, as 


well as tho welfare of the tribe in which they live* 
It is a sacred duty to one’s family to marry in order 
to continue the line of descent. Much litigation is 
concerned with family law, and constantly directs the 
attention of members of the tribe to the importance 
of the institution of marriage. Marriage is also 
regarded as a moans of cementing friendship between 
two groups. It is therefore not surprising to find that 
parents claim and exercise the right to control the 
marriages of their children, especially when it is a 
matter of the chief wife, whose children receive first 
preference m the matter of succession to property. 
The term 'parents' includes other kinsmen who have 
the right to advise, especially father’s father and 
brothers and important paternal kinsmen, while the 
views of the maternal relatives must be taken into 
account, especially those of the mother’s brother, as 
no serious step can be taken in the affairs of her 
sister’s children unless he be consulted It must not 
be taken, however, that the wishes of the man or 
woman about to be married will be entirely ignored, 
or that an individual could be compelled to marry 
against his or hor wishes 

Nitrogen Excretion and Metamorphosis 

The generalization that ammonia, urea and uric 
acid excretion are characteristic of aquatic, amphibian 
and terrestrial life respectively has received support 
by tho work of A. F. Munroe (Biochcm. J 33, 1057 ; 
1939) He finds that a rapid change-over from 
ammonia to urea excretion occurs in the tadpole 
during the metamorphic stage of development, and 
this is also acoompamed by a large increase in liver 
arginase. The initiation of the change is coincident 
with the period when the gills are shrivelling and the 
forehmbs are just piercing the gill coverings and 
thus giving rise to a functionally active terrestrial 
animal. He considers that liberation of thyroid 
substance, the stimulus for metamorphic change, 
exerts a direct effect on nitrogen metabolism in the 
liver, and he intends to continue the experiments on 
axolotls fed with thyroid. 

Wing Dimorphism in a Dipterous Insect 

Jean GuxbiS: has published a detailed study 
of the growth and biology of the fly Apterina pedestrie 
Meig, belonging to the family Sphaeroceridae or 
Borbondie (Supplements {No. 26) au Bulletin 
Biologique de France ei de la Belgique). The most 
important part of this memoir concerns his breeding 
experiments. The only known wild type of the insect 
is the micropterous form, which is widely distributed 
in the northern Pahearctio region. Three types have 
been bred out, and it is shown that their inheritance 
is along simple Mendelian lines. One type, the 
homozygous micropterous form, produces, utfsr se, 
its own and no other form. The heterozygous 
micropterous type produces its own and a macro* 
pteroua type in approximately the proportion of 
3:1; in one breeding experiment the progeny 
resulted in exactly that proportion, namely, 055 
micropterous individuals and 1»5 of the maerofptexoua 
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kind. By crossing heterozygous micropterous forms 
with macropterous forma, almost equal numbers of 
both resulted in the progeny. It is evident that 
micropterism is dominant and that maoropteriHm is 
recessive. The author concludes that mocroptenum 
corresponds to a simple Mendelian mutation, but this 
idea seems contrary to Dollo’s law, mnoe it implies 
re-acquisition of the former fully winged state, hew 
biologists will dispute that the original ancestors 
were fully winged or macropterous at an earlier stage 
in evolution. It would, therefore, seem reasonable to 
dissent from the author and interpret the mioropterouH 
form as the mutant and the long-winged form as the 
persistent original type. A further point of great 
interest is displayed in the author’s account of the 
morphological differences m the wings and venation 
of the homozygous and heterozygous short-winged 
forms 

The Genus Streptocarpus 

W J. C. Lawrxnoh has reviewed the origins and 
horticultural development of tho genus Streptocarpus 
in a recent paper (J, Roy. Hort Soc., 65, Ft, 1 , 
January 1940). Plants of this group, though now 
fiorally valuable in many parte of the world, have 
been introduced to cultivation from South Africa, 
where they are concentrated on the Drakensberg 
Mountains. Btemless species which comprise the 
section Eu-Streptocarpus vary from the smgle-leaved 
forms, which are found mainly in the north, to the 
rosette kinds, which occur most commonly in the 
south. Intermediate forms appear in the middle of 
the Drakensberg range, and since all species of 
Streptocarpus have the same number of chromosomes, 
and many readily hybridize, it would seem that they 
are variants from some common stock. Mr. Lawrence 
then shows the effect of this variation upon the pro¬ 
duction of the beautiful garden hybrids now extant. 
A tetraploid form of a hybrid with S. grand w has 
occurred and has been named ‘Merton Giant’, This 
geographical and genetical analysis of species in the 
making is a constructive replacement of the tendency 
to name each inconstant variable, so often favoured 
by the taxonomic 'splitter’. 

Cirque Formation 

This Bergschrund hypothesis of cirque formation 
by a process of basal sapping of the rock has been 
more or less accepted in one form or another since 
it was suggested by W. D. Johnson. In recent years, 
however, W. V, Lewis has stressed the importance 
of meltwater in cirque formation, and he returns to 
this subject in an article in the Geographical Review 
of January, The evidence is obtained from cirques 
in Iceland, Spitsbergen and ^Switzerland* That melt¬ 
water occurs below the level of the Berg$chru$\d and 
melts its way under the glacier seems to be estab¬ 
lished, but unless this water can refreeze it can have 
no plucking action on the rock wall. Various 
observations have shown tfiat low winter tempera¬ 
tures do not penetrate very deep in glaciers, but in 
the want of contrary evidence Mr. Lewis suggests 
that freeze-thaw processes do take place at depths 
below the deepest Bergschtund. He points out that 
no temps (returns have yet been taken at the head 
wall under a glacier, and that only a small amount 
of the meltwater need freeze in order to affect the 
roofcwoll, atid finally that at great depths the tern- 
peretures must be fraotionalSy below freezing point 
o* the fee would melt under the pressure to which 


it is subjected. The weight of 36 feet of ice is equiva¬ 
lent to one atmosphere, so that the temperature 
within a glacier must fall at least at the rate of 
0*1° C. for every 500 feet in order that the glacier 
may exist If local melting due to descending water 
releaaos the pressure at a point beneath a glacier, 
then the meltwater will rapidly fall in temperature, 
being chilled by the ice, and rapidly freeze. On 
re-application of the pressure any ice at 0° 0. will 
molt again. Thus an alternation of freeze and thaw 
is possible. 

Structure of the Pacific Basin 

According to 11 Gutenberg (Science, 90, 456-458 ; 
Nov. 17, 1039) the movements along the Ban Andreas 
fault in California occur m such a way that the eastern 
(continental) side moves south-eastward relative to 
the western (Pacific) side. Oh. Tsuboi has also stated 
that in Japan, along all faults, without exception the 
continental (western) side is moving southward rela¬ 
tive to the Pacific side In addition, Bailey Willis 
contends that movements along the major fault in 
the Philippines occur in the same way, the continental 
side moving southward relative to the Pacific side. 
Gutenberg further states that the definite com¬ 
pression-chlatalional patterns observed in all earth¬ 
quakes without regard to their focal depth indicate 
that, in all shocks tho processes producing the waves 
are of tho stuno typo of faulting or shearing and can¬ 
not bo due to a pure explosion or collapse in the 
interior of the earth Great earthquakes are common 
around the Pacific, and all deep focus earthquakes so 
far accurately determined liave originated in the 
eiroum-Pacifio area The boundary of the true 
Pacific basin is outlined by the earthquake epicentres. 
On the west side it follows the ‘Andesite’ line, 
which separates regions of different petrological and 
chemical composition. The foci of all earthquakes 
originating deeper than 200 miles liave been found 
close to, and on the continental side of, this boundary. 
Different types of seismological evidence ooncur that 
continental surface layers appear to be missing over 
the greater part of the Pacific basin, but they are 
present in small thicknesses near Japan, New Zealand 
and California. There is also an area with ‘continental’ 
structure in the south-eastern part of the Pacific 
basin, though partially the Arctic basin appears to 
be of Pacific type. 

Nuclear Isomerism in Zinc 

In the radioactive zinc obtained by bombarding 
zinc with deuterons, two 0-emitters of half-lives about 
57 mm, and 24 hr. have been assigned to the isotope 
* # Zn, which is therefore a case of nuclear isomerism. 
J. W. Kennedy, G. T. Seaborg and E. Segte {Fhys. 
Rev., 56, 1095) have now shown that the absorption 
properties of the {3-rays from these two activities ora 
the same. The (3-spectra are presumably identical, 
and it is suggested that in each case the {3-rays come 
from the 57-min. product, while the 14-hr. **Zn is 
a me testable excited state of the nucleus which 
decays to 57-min. **Zn with emission of a ^-ray. 
The yrays of energy 0-47 Mev. should therefore have 
no correspondence in time with the 0-rays. This was 
verified by a coincidence counter arrangement which 
in a check experiment sucoessfuliy detected the 
coincidences between the 0- and y-rays of thorium B. 
An attempt to separate the isomers chemically by 
taking advantage Of the y-tBy recoil of the 57*ram. 
product gave ho positive mutt. 
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PROBLEMS OF EVACUATION 


A SPECTS of evacuation problems are dnuniHsed m 
recent articles m the Poittwal Quarterly and the 
Quarterly Review, which make a number of useful 
suggestions for their solution Reviewing the work¬ 
ing and present position of tho evacuation scheme in 
the Political Quarterly , Mr. A D K. Owen suggests 
that in Scotland uncertainty concerning the financial 
aspect h of evacuation played a considerable part m 
deterring many people from going away or permit ting 
their children to leave vulnerable areas Ho con¬ 
siders that more effective publicity, directed to the 
poorer sections of the population, relating to the 
finanoial implications of evacuation might have 
resulted in a more satisfactory response 

Wlnle in the reception areas the situation is in 
many ways not unsatisfactory, it is difficult to see 
how tlie evacuation scheme can be successfully re¬ 
built in the absence of compulsory powers. Mr. Owen 
suggests that certain districts within the existing 
evacuation areas should be scheduled as specially 
dangerous all places, for example, within a certain 
distance of military or naval targets, shipbuilding 
yards, docks or imjiortanl railway junotions—and 
children of school age prohibited from living in them 
save m very exceptional circumstances He also 
suggests that the law of school attendance should 
be amended so as to prevent parents from bringing 
their children home from reception areas without 
good reasons 

The first measure would involve transferring all 
schools serving the prohibited districts to reception 
areas, and the second would make it possible to 
plan ahead with some assurance that tire population 
for which plans are being made would not melt away 
before they matured- Schools m those parts of the 
evacuation areas which lie outside the proliibited 
districts should be opened as soon as they have been 
given reasonable protection, but a fresh approach 
made to parents m these areas to jiersuade them to 
allow their children to bo evacuated or re-evacuated. 

Capt. Frederic Evans, in the Quarterly Review, 
directs attention rather to measures which might be 
taken m the reception areas to organize new life for 
evacuees within the strange environment to which 
they have been taken. He emphasizes the importance 
of balancing out school accommodation and staffs, 
the development of specialized accommodation for 


difficult children, clinics, recreation and other pur¬ 
poses Holiday camps, youth hostels, and village 
halls could all offer important contributions, and if 
well organized might contribute to a closer wedding 
of the town to the country, with far-reaching and 
beneficial consequences to the whole nation. 

Psychological and financial problems have to be 
faced and the careful planning of the medical services 
in the country is of 'special importance. Their 
staffing and provision pre-suppose a national service. 
Capt Evans urges that the considerable expenditure 
involved m the various social services required to 
solve these problems must be incurred or we may 
find the War has been fought in vain. 

Dr. W A. Robson's article, “Evacuation, Town 
Planning and the War”, is concerned with the wide 
issues which are opened up by the evacuation not 
merely of school children, but also of civil servants, 
business houses, etc., and the imperative need for 
some central control and planning if chaos is not to 
result fiom the indiscriminate location not merely of 
industry in tho reception areas but also from the 
tremendous demand for premises and land by the 
civil and military authorities. The demands of the 
War Office and the Air Ministry for camps and 
aerodromes must be met without question or delay ; 
but it would be the gravest mistake to pormit all 
these new and necessary constructions arising from 
thee© as well as from civil needs, and also the con¬ 
sequences of evacuation, to take place in utter 
confusion or on the basis of laissez-faire, and with a 
complete disregard of the peace-time situation which 
will follow the War, 

For this reason, and because our war-tune exigen¬ 
cies are strangely consistent, with socially desirable 
peace-time purposes, Dr, Robson views with such 
alarm the abandonment by the Government of the 
reports of the Royal Commission on the geographical 
distribution of the industrial population. Town and 
country planning should now acquire a new and more 
important status and be placed in the hands of a 
strong central department competent not only to 
deal with the special needs of the Service depart¬ 
ments and the Government offices, but also to take 
over the long overdue task of directing the location 
of industry and formulating a national plan for the 
whole country. 


AIR CONDITIONING 


A N abstract, of n paper on '‘Air Conditioning” 
read by W Chambers to the North Midland 
Section of the Students of the Institution of Electrical 
Engineers and published in the Institution's Journal 
of December gives a clear account 61 the objects to 
be attained by air-conditioning and of the methods 
by which it can be done. 

The object is to maintain in a building an 
atmosphere that is most beneficial to the health of the 
occupants or which is most suitable to the process 


of manufacture carried on therein. To maintain 
these conditions, it is necessary to control the heat 
content or temperature, tlie purity, the moisture 
content (humidity) and the distribution of the air. 
A ventilating scheme in which the air is filtered, 
comfortable in temperature and adequate in volume, 
is some times considered entirely satisfactory, and 
fittle if any attention is paid to its moisture content, 
although the latter has a great effect upon the comfort 
of the human body. 
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In the case of public buildings where the number 
of occupants may be large and the lighting load large 
in comparison with the human content, the heat and 
emanations produced by the occupants have to be 
counteracted* The atmosphere should have a normal 
natural temperature and moisture content, with 
sufficient movement of the air to overcome stagnation. 

To raise the temperature of the air in winter, it is 
only necessary to pass it over a hot surface, and 
most air heaters therefore consist of finned tubes 
which are steam*heated, and over which the air is 
forced to pass by means of centrifugal type fans. It 
must be remembered that heating lowers the relative 
humidity, owing to the fact that heated air in con¬ 
tained in a larger volume, but it still carries the 
same initial quantity of moisture as before heating 
took place. A pre-heated spray washer to maintain 
the humidity under control is often used. 

In summer, m cooling the air the reverse applies, 
the relative humidity being increased, so that drying 
m necessary This is done by exposing the air to 
cold surfaces or cold spray, whereby excess moisture 
is condensed and the air left saturated at a lower 
temperature. This can be done by mixing the air 
with air which has not boon cooled. 

In industrial neighbourhoods, it. is necessary to 
extract from the air dust and grime particles. For 


tius purpose filters are used, and the entire volume 
of air to be circulated is passed through them. 
Washers, viscous-type filters and tlirow-away type 
filters are used. The last type consists of a cheap 
fabric which may be cleaned by a vacuum cleaner 
nozzle, but it is more usual to dispense with them 
entirely and replace by new fabno. The efficiency 
of these filters is claimed to be greater than 99 per 
cent with removal of particles down to 1/30,000 in. 

The comfort chart which the American Society of 
Hoatmg and Ventilating Engineers lias evolved shows 
that summer and winter conditions vary and that the 
average conditions are a temperature of 72° F. with 
a relative humidity of 60-00 per cent for summer and 
a temperature of 00° for winter with a similar 
humidity 

In an actual installation, the air is first passed 
tlirough a filter and then tempered in a preheater; 
this haH the effect of preventing the incoming air 
from being too cold and freezing the water in the 
washer. The science of air-conditioning is making 
groat progress The engineer of the future who aims 
at a thorough mastery of his subject must know 
physics, es[iecially thermodynamics, and have also 
some knowledge of those branches of chemistry, 
medicine, biology, psychology and physiology con¬ 
nected with it. 


ORIGIN OF THE CORPUS CALLOSUM 


I lf “Man's Place in Nature”, T. H. Huxley expressed 
some astonishment at the abrupt appearance of 
a corpus callosum m placental mammals, suggesting 
that this phenomenon represents “the greatest leap 
anywhere made by Nature m her bratnwork” Later 
on, between 1887 and 1896, this problem was studied 
by a number of anatomists, including Osborn, 
Zuokerkandl, Symington, Herrxok and Elliot Smith, 
and several divergent opinions were expressed as to 
the phylogenetic origin of the commissure. 

The evidence was clarified to a very considerable 
extent by the detailed work of Elliot Smith, who 
made full use of his opportunities in Australia for 
studying the comparative anatomy of monotremo 
and marsupial brains. Elliot Smith believed the 
corpus callosum to be a neoinorph which is charac¬ 
teristic Of euthorian mammals, and he suggested 
that its development was facilitated by the biLaminar 
formation of the fornix commissure which is 
developed in the marsupial brain. This observation 
also led him to infer the probability of a metatherian 
ancestry for placental mammals. Elliot Smith 
further directed attention to the distorting effect of 
the corpus callosum on the hippocampal formation, 
whereby the latter becomes stretched out into a 
thin atrophic layer of grey matter --the indusium. 
The latter, again, becomes continuous anteriorly 
with the hippocampal rudiment found itt the pre¬ 
commissural area of the cerebral hemisphere. All 
those observations, and the conclusions whoh are 
to be drawn from them, have been accepted for many 
years by most comparative neurologists. 

Quite recently* however, the whole question has 
hem raised afresh by the contention of an Australian 
imatomiet**—Dr. A. A. Abbie 1 —that in its develop¬ 


ment the corpus callosum does not, after all, make 
use of a previous pathway already established by 
the fibres of the dorsal lamina of the fornix com¬ 
missure, but is an entirely new commissural connexion 
formed along a zone of fusion between the two 
cerebral hemispheres which occurs dorsal to the 
hippocampus According to Abbio's interpretation, 
the uidusium is thus not the rudiment of the hippo¬ 
campus at all, but a representative of an adjacent 
cortical area, the subiculum. 

In a communication to Natuhk* Abbie dismissed 
the bearing of his conception of the origin of the 
corpus callosum on the ancestry of the Euthena. It 
is interesting to note, however, that his conclusions 
do not differ essentially from those inferred by 
Elliot Smith on other grounds, for Abbie contends 
that the expansion of the neocortex and the conse¬ 
quent formation of a hippocampal fissure are the 
minimal requirements for the development of a 
corpus callosum, and this condition is first realized 
in the brain of monotremes and marsupials. 

But it is important to note that Abbie’s interpre¬ 
tation of the development of the corpus callosum 
has not passed unchallenged. In the current issue of 
the Journal of Anatomy another anatomist in 
Australia, Prof, F. Golby, has subjected the new 
thesis to a very critical examination*. His observa¬ 
tions suggest that Abbie has been misled in his 
interpretation of microsoopic sections by the die* 
tortion of tlie hippocampal formation at the aub- 
spleniat flexure, a distortion which has resulted in a 
reversal and displacement to a dorsal position of 
some of the fibres of the fornix commissure (forming 
the fornix superior), as well as in an illusory appear¬ 
ance m the position of the corpus oallosum relative 
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to the hippocampus. Moreover, Goldby reproduces 
what appears to be a very convincing photomicro¬ 
graph of a sagittal section of the bram of a rat which 
illustrates the precommissural hippocampal rudiment 
extending doraaUy to the genu of the corpus callosum 
to become diretitly continuous with the indusium. 
Other observations of Goldby on the brain of a bat, 
Eptosicus, in which the disturbing influenoe of a 
subsplemal flexure is absent, also indicate that (as 
Elliot Smith maintained in his classical studies) the 
corpus callosum of placental mammals really does 
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lie morphologically ventral to the hippocampus or 
its vestiges. 

It remains to be seen whether Dr. Abbie’s theory 
will And acceptance with other comparative 
neurologists. It may be suggested, in any event* that 
it will require to be supported by embryologioal 
evidence before it is found to be acceptable 

1 "Tho Origin of tho Corpus Callo*um'\ J. Oomp. Nmrrol , 70, 9 (1989). 
1 "Tho Ancestors of the ButherU", NATUHI, 144, 523 (1939). 

1 "On the Relative Position of the Hippocampus and the Carpus 
Callosum in Plnoent&l Mammals'*. J. AiuU„ 74, 227 (1940). 


A ROMAN TOWN IN EAST YORKSHIRE 


r |"\HK completion ol five seasons excavation in the 
1 Jioz7.es Field, at Brough, East Yorkshire, 
affords an opportunity for a summary of the results 
of the investigation Although further excavation 
may necessitate modification of detail, it is considered 
that the examination of this Roman site haH gone 
sufficiently far to secure the mam outimes and com 
elusions as to its history which have been attempted 
by Mr Philip Oorder and Rev Thomas Romans 
('‘Excavations at the Roman Town at. Brough, 1937”, 
Hull Museum Publications , No 206 ; 1939). 

Although the site lies within the northern military 
area and is on a route that was of great strategic 
importance during the early wars against the Brig- 
antes, its occupation throughout its history, except 
for a brief period in the first century, was of a civil 
character. The Parian of the wolds, in whose terri¬ 
tory it was situated, were village dwellers, and no 
hill-top fort or town is known in the part of Yorkshire 
which they inhabited. Petuaria, as it is now known 
the town whb called, eventually became the tribal 
capital and a walled town with Romanized institu¬ 
tions, but in Hize it never exceeded twelve acres 
Little is known of the life of the Parish before the 
Roman conquest, but a settlement has recently come 
to light at North Fernby on the north bank of the 
Humber, placed conveniently on the pre-Roman 
route across the Ilumber and at the same time well 
situated for overseas trade with the Belgae of the 
Continent, for which evidence is afforded by Samian 
ware, terra mgrea and butt iieakers found side by 
rode with native vessels. Occupation, apparently, 
closes in the middle of the first century, at about the 
time of, or soon after, tho establishment of the 
Ninth Legion at I.incoln in ad. 47 and the con¬ 
struction of Ermine Street, North Ferriby was then 
abandoned and tho inhabitants, moving about throe 
miles up tl>e river, founded Petuaria at the point 
where Ermine Street crosses the Humber* 

The phases of occupation may bo summarized in 
brief as follows : The original settlement, little more 
than a kraal of native huts, without defences or 
regular plan, was swept away and the sites of the 
huts levelled to make way for the flrst Roman town 
in the opening years of the second century. This 
town ftlso was without defences For a period after 
A.n. 71a semi -permanent military base camp existed 
north of the settlement, which was abandoned after 
tho construction of a great permanent fort farther 
north at Malton. In the reign of Trajan at the turn 
of the century grandiose plans were initiated for 
rebuilding tho whole town in stone in Roman fashion. 


Massive foundations were laid and good roads mode 
for the first tune. These plans were never carried to 
completion 

The reason for the interruption, which appears 
also at Malton, is unknown. Early in the reign 
of Hadrian, building was resumed, attention 
being directed first to the defences, for which the 
earlier plan had made no provision These defences 
are contemporary with Hadrian's Wall. The earliest 
buildings m stone within the town now appear, but 
their construction is poor and suggests haste. Thirty 
or forty years later much building activity is evident. 
In the reign of Antoninus Pius the defences, m which 
ramparts of turf had been employed, were entirely 
reconstructed in stone, a massive wall revetment 
being constructed in front of a rampart of red clay 
incorporating the earlier turf bank. Tho Antonine 
period marks the hey-day of Petuaria, and small though 
it was, it must have been a centre of Roman culture. 

Throughout the third century town life ii i 
Britain declined, whi le largo estates and farms 
flourished. Petuaria shared the general fate. No 
complete building can be ascribed to this century, 
though coins and pottery attest a continued occupa¬ 
tion It shared also, however, in the attempt to 
revive town life in the fourth century under Con- 
stantius Chlorua. The town walls received massive 
rectangular towers, 25 feet wide and 10 feet deep. 
Within the town old buildings were reconditioned 
and new ones constructed. The attempt to put 
new life into the town failed here as elsewhere and 
beyond a few minor alterations to existing structures 
no building within the town can be attributed to a 
later date than the beginning of the fourth oentury. 
The com list dwindles and ends with single coins of 
Gratian and Magnus Maximus, while late fourth 
century pottery of the period of tlie coastal signal 
stations occurs only sparsely. It is impossible to 
resist the conclusion that the life of Petuaria had 
already shrunk to insignificance at the time when 
the farms of the wolds were still prosperous. 

Evidence of the status of Petuaria is afforded by 
an inscribed stone sot up in the reign of Antoninus 
Pius by M. Ulpius Januarius, aedue of the vivas, 
to commemorate work done at his own expense in 
connexion with a theatre. Normally the vkm was 
unimportant and the business of its council parochial. 
The existence of an aedUe at Petuaria implies the 
dignity of a self-governing oivUae with full jurisdiction 
over all the wet in its territory. This in oGgihaiiotlon 
with other evidence would go to show that petuaria 
had now become the seat of cantonal authority* 
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MECHANISM OF 

"TTOW DO DRUGS ACT T” was the subject of an 
X 1 address delivered by Sir Walter Langdon- 
Brown to an evening meeting of the Pharmaceutical 
Society on February 13 He classified the principal 
ways in which drugs act thus: (1) they increase 
or diminish the effects of stimuli reaching the cell 
from without , (2) they modify the chemical changes 
occuning within the cell itself, (3) they may them¬ 
selves be so altered m ohemical constitution by the 
cell as to be capable of fresh activity, yet with 
diminished toxicity He illustrated each of these 
methods by examples, some of the best illus¬ 
trations of the first group from hormones, of 
the second from vitamins, and of the third from 
chemotherapy 

It was little realised at the beginning of this century 
that a new era had dawned when Langley showed 
that the effect of adrenaline on any part- was the 
same as if the sympathetic nerve to it had been 
stimulated ; it merely seemed an interesting example 
of a ohemical substance imitating a nervous stimulus. 
But it was much more important than that ; although 
adrenaline has no effect on a structure which haH 
never reoeived a sympathetic innervation, Elliott 
found that cutting off that innervation did not 
abolish the effect of adrenaline on a structure which 
had once possessed it On the contrary, its effeot was 
actually increased. For this reason both Langley and 
Elliott independently put forward the theory of a 
receptive substance beyond the nerve ending, on 
which the drug acted. Sympathetic stimulation has 
been found to produce adrenaline at the nerve end¬ 
ings ; this is in addition to the adrenaline always 
stored up m the medulla of the adrenal gland which 
can be drawn upon as an emergency ration when 
there is a sudden demand for widespread action of 
the sympathetic for purposes of defence. Other 


MILK AND 

A FULL account of a large-scale trial of the effects 
of giving various milk supplements to children 
at school is given in the final report of the Milk 
Nutrition Committee (“Milk and Nutrition”. Part 4. 
National Institute for Research in Dairying, Shin- 
field, Reading. 2#. post paid) The researches of the 
Committee have been undertaken to compare the 
nutritive values of raw and of pasteurized milk. In 
the present report, results are given of tests upon 
school children of the growth and health-promoting 
properties of supplements of J or f pint of milk— 
amounts the same as those whioh figure in the Milk- 
m-fiehooto Scheme of the Ministry of Health. 

Some eight thousand children from five different 
areas were divided at random into four groups, to 
receive, over one year, a daily ration at school of 
(1) biscuits; (2) J pint of pasteurized milk ; (3) J 
ptot of pasteurized milk ; and (4) § pint of raw 
milk. The children were periodically examined, 
Wfesurements being made of their physique together 
*uih ass e ssments of their state of nutrition, intel¬ 
lectual ability, and other features such as posture 
bud oOmplexitm, 


DRUG ACTIVITY 

illustrations were given showing how the normal 
transmission of the nervous stimulus is effected and 
the ways in which it may be interfered with or 
assisted by certain drugs 

Kir Waiter next gave some examples of the way 
in which drugs may act by modifying the chemioal 
changes within the cell itself; he started by dis¬ 
cussing some of the activities of thyroid extract, 
the quickening effect of which on metabolism has 
been described an the draught to a fire. 

Other observations on drugs and oxidation pro¬ 
cesses were followed by extensive references to 
vitamin 0 (ascorbic acid), which is now so widely 
used as a drug As a strong reducing agent, it 
acts by balancing oxidation and reduction changes 
in the cell. Much study, said Sir Walter, has been 
recently directed to vague ill-health, short of that 
necessary to induce scurvy, due to lack of vitamin C. 
He gave an example which showed clearly that a 
specific* case of vague ill-health wae due to dietetic 
deficiency, and the material ascorbic acid was ready 
to hand to re-establish healthy oxidation and re¬ 
duction changes within the cell 

Chemotherapy illustrates the third group, the 
alteration of a drug by the cell so that it assumes 
fresh activity yet with diminished toxicity Sir 
Walter Raid that the treatment of any malady with 
a chemical agent of known composition may be 
included, strictly speaking, in the term chemotherapy, 
although it is almost universally limited to the treat¬ 
ment of parasitic diseases by chemical disinfection 
or control of the causative agent without producing 
marked toxic effect on its patient. The specific 
effects of drugs such as emetine in amoebic dysentery 
and ar8phonamine m syphilis depends upon their 
ohemical interactions with some constituent of the 
living cell. 


NUTRITION 

The general trend of the figures obtained, set out 
in a number of tables, shows tliat the children given 
milk supplements increased m height, chest-circum¬ 
ference, and strength of pull to a greater extent than 
those reoeivmg biscuits, and also improved more in 
their general state of nutrition and in their teachers* 
assessment of their ability. In addition, those on the 
larger milk supplement usually showed an improve¬ 
ment above those on the smaller, while there was no 
consistent difference between those on similar supple¬ 
ments of raw and of pasteurized milk. The advan¬ 
tages accruing to the milk-drinkers compared with 
the biscuit-eaters were small, though uniform and 
significant, amounting to less than in. in height 
and i~l lb. in weight over the whole year during 
which the experiment was in progress. There was, 
unfortunately, no means of control over the home 
diet, and it is therefore possible that some given 
biscuits may have received additional milk at home, 
while milk-drinkers may have had extra biscuits. 

A summary of the previously reported results of 
laboratory experiments on animals and feeding trials 
on calves is also given in this report. 
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SEVENTY YEARS AGO 

Nature, vol. i, February 17, 1870 
Measurement of Geological Time 

The first of two artic les by A. Russel Wallace on 
thin subject appears “Modem geological research lias 
rendered it almost certain that the same causos 
which produced the vanous formations with their 
embedded fossils have continued to act down to the 
present day ” This, Wallace points out, should 
make it possible to estimate the time represented by 
the whole series of formations, but the changes 
observed are too minute and too imperfect for such 
an estimate to be of value. The gaps in the record 
might bo filled from observation of the changes of 
animal and plant life presented by each formation. 
“To measure geological time, therefore, all we require 
is a trustworthy unit for the change of sjiecies : but 
this is exactly what wo have not yet been able to 
get ; for the whole length of the historical period 
has not produced the slightest perceptible change m 
any living thmg in a state of nature.” 

Wallace then gives a summary of astronomical 
evidence on the subject, referring in considerable 
detail to Or oil’s calculation of the eccentricity of the 
earth’s orbit ami the precession of the equinoxes in 
relation to the production of climatic changes. “Mr 
Croll considers astronomical causes to be the most 
important and effective agents in modifying climate 
while Sir (’harles Lyell maintains that the distribution 
of land and water, with their notion on each other 
by influencing marine and aerial currents, are of 
preponderating importance ” 

The Newall Telescope 

“The 25-mch Equatorial Telescope, commenced 
several years ago by T Cooke and Sons, of York, 
for R S Newall, Esq , of Gateshead, is now so far 
completed that it has been removed from the works 
at York into its observatory m Mi Newall’s grounds 
at Fern Deal The completion of a telescope with 
an object glass of 25 inches aperture marks an epoch 
m astronomy, and its completion in England again 
places us in the front rank in the matter of the 
optical art.” 

The tube of the instrument was 32 ft. long, and 
cigar-shaped; it was constructed of steel plates 
riveted together ; focal length of lens, 29 ft. A full- 
page wood-cut of the instrument was printed. 


Professor Liebig disputes Pasteur’s view that 
the decomposition of sugar in fermentation depends 
on the development and multiplication of yeast- 
cells and that fermentation generally is only a 
phenomenon accompanying the vital process of yeast. 
He expresses the opinion that Pasteur’s researches 
have not explained fermentation ; but have only 
made known another phenomenon—-the development 
of yeast -which equally requires explanation. 

The Lancet, m speaking of the arrangements of 
hospitals, instances, as much needing reform, the 
system of grouping together ^ indiscriminately in 
medical words, oases of vanous affections, In an 
atmosphere which may be destructive to some 
patients while it is suitable to others. Thus we may 
find lying side by side a case of bronchitis and one 
of fever ; a patient with phthisis and another with 
gangrene of the lung. 
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APPOINTMENTS VACANT 

Application* art? Invited for the following appointment# on or 
before the dati*s mentioned • 

Hbadmvhtxe of the Technical School, Oldbury—‘The Director Of 
Education, County Education Offl.cc, Countv Building*, Worcester 
(February 21) 

Borough Engineer and Survbyor, Bcuaungs Surveyor and 
Sr b vieyon to thr Local Education Authority—T he Town Cleric, 
Toun Hall, Kartbourne (February 29) 

Heamiastkk at the Queen Mary'* (Boy*) School, Haftingetokp— 
The County Education Officer, The Castle, Winchester (March 1). 

Proper bob or Chemistry —The Registrar, University ot Allahabad, 
Allahabad, India (March 31). 

Pkoeersor of Physic*—T he Registrar. University of Allaliabad, 
Allahabad, Ipdla (March 31), 

Entomologist to the South African Sugar Aww^ciaUon—The 
Director, Sugar Experiment Station, Mount fidgmmibt, Natal, South 
Africa 

Temporary Meteorological Assistant* (Male) In the Meteoro¬ 
logical Offloc—The Undwr-fteoretarv of State, S.2 B (Met), Depart¬ 
ment Q A . Air Ministry, Adastral House, Kingswav, W 0.2, 

Engineer for the Malayan Postal Servire—The Crown Agents foi 
the Colonies*, 4 Millbank, 8W.1 (quoting M/9U3) 

Assistant Engineer for the Drainage and Irrigation Department, 
Malaya—The Crown Agent# for the Colonic*, 4 MU I bank, S.W 1 
(quoting M/9114) 

Supbwntpndknt ENGINEER to the South Wellai) Internal Drainage 
board—Calthrop ami Leopold Harvey, Clerk# to the Boaid, Solicitors, 
Spalding. 

Mineralogist or Gbo-cheiust— The Director of Rrswirefi. British 
Pottery Research Association, Queen’s Hoad, VcnkhuU, Stoke-on- 
Trent 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly boot* Supplement) 

Great Britain and Ireland 

Department of -Scientific and Industrial Upward) Report of the 
Food Investigation Board for the Year 198H Pp. v + 277. (London . 
HM. Stationery Office ) 4s Cd net 1201 

Ministry of Health Memorandum on Scabies (Memo 229 Med.) 
Pp. 8 2d net Memorandum on the Louse and how to deal with it. 
(Memo 230 Med ) Pp 12 2d net (London . HJtf. Stationery 
Office ) (2E 

Other Countries 

Journal of the Indian Institute of Science. \ol. 22A, Part 21 , 
Investigation* on the Nature of Additions of Alipluitic DbUEO-Com- 
pound* to Conlugafod Double Bonded Systems, Action of Dlaso- 
metham- and Ethyl Dlaxo Acetate hjkui Cyclopcnta- and Cyciohexa- 
D tones and their llerivatives Bv l*. C 1 Uuha and G, D. Ham. Pp. 
263-274 1 TUpec, Vol. 22A, Part 22 , Synthetical Investigations in 

the Tliujane Series, Part 9 A New Mrthod of Synthesis of Umbftl- 
InIonic Acid, by P C (Suha and M. 8 Mnthanua . Port 10 : Experi¬ 
ments on a Total Synthesis of Thujone , Synthesis of an Isomer of a- 
Thiriadicarboxylie Acid (1-wqiropyi-i-carboxy•evcIopropane-3-ac^’tic 
acid), by V c Uolia and M ft Muthauna , Part U . Synthesis of 
an Isomer of o-Thu}ftdlcarboxylie Acid (1 -wolcityl-cvdni>ropane-1 2- 
dtcarboxyJic acid), by P C Guha ami M S Nande. Fp 27M586, I 
rupee, vol 2&A, Part 23 * Reactions of Chromates at High Tern- 
pemtur<w, Part U * Structure* of Chromium Chromates ByD 8, 
baforandS K K, Jaticar. Pp. 287 308 l.H rupees. Vul, 22A,Part 
24 Ruactlons of Chromates at High Temperatures, Part 12 Mag¬ 
netic Property of Ciiromlum Chromates. By D 8. D&tar and 8 K, K, 
Jftfckar. Pp 309-310 12 annas Vol 22A, Part 26 Synthetical 

Experiments In the Pinane Group, Pan « Further Attempts to 
Synthesise PUionio Add, Nopinone and Verbenone, by P C. China and 
P. I, Nanutiinha Rao; Part 7. Total Synthesis of Verbenone, a 
New Total Synthesis of a and 0*Pinenes, by P. C. Guha and P. l, 
Naraelxnha Kao. Pp. 317-330. 1.2 rupees Vol 22A, Part 26 : Activa¬ 
tion and Clarifying Properties of Fuller's Earth, Part 6 Adsorption 
of Colouring Matter by Fuller’* Earth In Dccolorisatlon of Oils, By 
B, H. Kulkarnl and 8 fc K. Jatkar. Pp 331-340. 14 annas. (Bangs- 
lore Indian Institute of Setenee.) (WH 

Ministry of PubUc Health, Egypt The Research Institute and the 
Endemic Diseases Hospital Fifth Annual Report, 1936 Pp, xrt-68. 
(Cairo Government Press.) [12 

Report of the Secretary of the Bmlthsouian Institution and Financial 
Report of the Executive Committee of the Board of Regents w the 
Year ended June 30, 1939. (Publication 3662.) Pp. U+139 (Wash¬ 
ington. J) t\ * Government Printing Office.) 20 cents. II* 


Catalogues 

Catalogue of Optical Projection Apparatus. Parts. The 'Newton' 
and 'WLgmore' British Epidiascopes. Pp. 26, (London ; Newton 

and Oo.) 
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SCIENTIFIC MANAGEMENT IN ADMINISTRATION 


TN the reviews of the progress of the War which 
A have been given from time to time by the Prime 
Minister in the House of Commons, the preliminary 
testing of many of the plans drawn up for the 
organization of the nation in time of war has been 
revealed In these reviews, however, the actions 
of the armed forces or diplomatic matters have 
figured largely, and the home front as a whole has 
soarcely received the attention it merits. Particu¬ 
lar aspects have been noticed, but the balanced 
and critical view of the whole economic effort of 
the nation, which is one of the main points in the 
argument for a Ministry of Economic Affairs, has 
been lacking 

Accordingly ‘ a broadsheet on the homo front 
issued by Political and Economic Planning (P E P) 
a few weeks ago is the more welcome for the 
careful survey of the position and its construc¬ 
tive criticism of matters on which Government 
spokesmen have said little or nothing. The first of 
the subjects reviewed in this broadsheet, that of 
the higher machinery of Government—the func¬ 
tions of the Supreme War Council and the War 
Cabinet—has also been touched upon in two 
admirable articles by Mr. Hugh Quigley and Mr. 
L, Urwick in successive numbers of Industry 
Illustrated, 

The PEP broadsheet, reviewing the establish¬ 
ment of five new ministries for war purposes and 
the vast new functions of three other departments, 
points out that the Cabinet secretariat remains 
the only body concerned with co-ordination over 
the whole field. While the appointment of Lord 
Stamp as adviser to a Cabinet Committee on 
Economic Co-ordination shows a recognition of 
the importance of planning an economic policy on 
a m heb Wider basis, the new office in its present 


form does not constitute an Economic General 
Staff Moreover, the development of regionalism 
in civil defence holds immense implications for a 
possible peace-time reorganization of our adminis¬ 
trative system. 

Mr Quigley’s and Mr Urwick’s articles make 
interesting comment on the question put by P E P, 
whether the Civil Service can meet the greatest 
demands made on it since it assumed its present 
form, and adapt itself to the new conditions with 
their primary call for decisions and planning. Mr, 
Quigley, emphasizing the importance of the efficient 
eonduot of industry and of fitting the needs of 
war to an industrial machine which is allowed to 
develop normally and with the minimum interrup¬ 
tion, makes the point that regulations tend to 
conceal the need for initiative and bold planning, 
when in truth more efficient management is needed 

No country appears to have made any serious 
effort to determine what are good and valuable 
industrial products in a period of war and what 
are bad and non-essential. Such knowledge, 
however, is basic for the efficient use of a country's 
industrial resources, and this kind of assessment, 
requires the experience and knowledge of those in 
control of industry. Accordingly, Mr. Quigley 
urges the importance of bringing management 
into consultation to ensure the maintenance of 
the important volume of normal production, and 
to determine the Limits beyond which any strain 
on industry or any further loss of its man-power 
would be a source of dangerous weakness. 

Mr. Urwick, while endorsing Mr. Quigley’s argu¬ 
ment as to the support which industry and manage¬ 
ment could render in maintaining the economic 
life of Great Britain in a planned and ordered 
relation to the whole national effort, lays his main 
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stress on the value of the pnneipleB and practioe of 
scientific management in solving a whole series of 
difficulties now facing civil, military or naval 
authorities. Little progress has yet been made in 
the application of such principles and practices 
to the task of government, and Mr Urwick indic¬ 
ates two directions in which scientific management 
could give important assistance The first of these 
concerns ministerial co-ordination At the very top, 
the British Government affords ail example of 
infringement of the vital principle of span of 
control, according to which no man can co-ordinate 
effectively the work of more than five subordinates 
whose work interlocks Ho urges that a true War 
Cabinet of half a dozen senior ministers without 
departmental responsibilities, giving continuous 
attention to policy and each responsible for co¬ 
ordinating a group of departments dealing with 
some special aspect of the national effort, is a 
necessity for the effective conduct of the War. 
Existing arrangements are technically faulty and 
therefore fundamentally unworkable. 

Mr Urwiek’s second suggestion, concerning the 
assistance which scientific management could give 
in the training and control of clerical staff in the 
Army, is illustrative of a number of directions in 
which the application of modem management 
pnneipleB could be of service in fields where 
administration generally is probably as efficient or 
more efficient than in industry. The importance 
of utilizing such services grows as the field over 
which control becomes essential is extended, and 
as the checks on autocracy are weakened through 
the suspension of municipal or parliamentary 
elections, or the disappearance of local initiative 
and radical modification of the whole basis of local 
government 

To neglect such matters is to court disaster, or 
at least to imperil the very work upon which we 
depend for the sustained effort and sacrifices 
demanded in a protracted struggle Mistakes 
have already been made, as in the indefensible 
commandeering of schools and hotels, which have 
more seriously damaged the credit of the Govern¬ 
ment than its spokesmen care to admit. The 
absence of reform or evidence of contrition in such 
matters as these has consequences which are not 
the less serious because they are not immediate, 
and they may easily sap confidence at the very 
moment it is most essential. 

Criticism in Great Britain of the control already 
exercised is indeed directed, not against the prin¬ 
ciple of control, but against the way in which 


some controls have been effected. The authors of 
imperfect plans—and the bunglers of good plans— 
cannot claim immunity from constructive criticism 
merely because we are at war On the oontrary, 
the onus lies on those who designed or are admin¬ 
istering the controls to say where criticism is not 
justified. That such criticism has frequently been 
justified by its results and led to the withdrawal 
or modification of such schemes as those for the 
control of fish marketing, war risks insurance, or the 
Ministry of Information, is one of the most hopeful 
signs that the Government is not unresponsive to 
public opinion or unmindful of the necessity of 
safeguarding the liberty of the subject and inviting 
the co-operation of the public. 

Tho most serious effect of such errors of judg¬ 
ment as the commandeering of hotels and schools 
is not the individual hardships involved, or the 
general irritation at stupid blundering, but the lack 
of confidence engendered in the smooth working 
of the vast national plans as a whole The PEP 
broadsheet does not, with all its constructive 
criticism, suggest that there is anything essen¬ 
tially wrong with the principles of our war-time 
planning, though it indicates details in which 
criticism and public co-operation might improve 
matters It does indicate, however, the existence 
of conflicting orders and a lack of co-ordinating 
authority, and the necessity of facing a drastic 
revision of traditional policies. 

These points are specially stressed in relation to 
finance, to the planning of priorities, of man-power, 
agricultural policy and food control All these, 
moreover, are clearly interlocked. In regard to 
finance, tho war budget relies almost completely 
on the old system of taxation. The vital issue is 
to decide how much of the national income can be 
takenforwar purposes, or what combination of price 
control, inflation, taxation and borrowing should be 
used for diverting enough of the national income 
from civil to military needs. One of the most 
difficult problems of war finance is how to control 
the dislocating effect of a vast increase in Govern¬ 
ment expenditure and the consequent widespread 
distribution of purchasing power at a time when 
a large proportion of the country's resources— 
labour, capital equipment and raw materials—is 
diverted from the provision of goods for current 
consumption to war purposes. The suggestion 
reoently put forward by Mr. J* M. Keynes for 
dealing with this question of control of consump¬ 
tion by oompulsory saving is a departure from 
the traditional policy which deserves careful 
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examination, although good results are already 
being obtained by voluntary effort. 

Such questions of finance are linked inextricably 
with the maintenance of export trade, and the 
question of exports and the distribution of export 
effort between the old heavy industries already 
fully engaged with war work and the newer light 
industries It affects questions of prices, wages 
and profiteering and the planning of priorities. 
Clearly the Central Priorities Department should 
be used to plan the whole economic output of Great 
Britain and not just the supplies of the defence 
services. The needs of the civil population and of 
the export trades must also be considered and 
balanced against each other, if the most efficient 
use of available resources is to be secured. 

Planning the utilization of Great Britain’s 
resources of man-power to the best advantage is 
the function of the Ministry of Labour in consul¬ 
tation with the Labour Sub-committee of the 
Ministerial Priorities Committee. There is already 
evidenoe that lessons have been learned from the 
blunders of twenty-five years ago, and the com¬ 
pilation of the National Register should provide 
information for planning man-power much more 
comprehensively than before It is doubtful, 
however, whether the true value of the Register in 
the scientific organization of a civilized community 
is yet realized. The Central Register has already 
proved its usefulness in placing certain classes of 
scientific workers where their servioes are most 
urgently needed ; but it should be remembered 
that the whole register is experimental, and that 
experience is likely to suggest many improvements 
and extensions. 


Complex problems of labour are bound to arise 
not merely in the munitions industry but also in 
agriculture and through the relations between rail 
and road transport, where fundamental reconsider¬ 
ation of the positions of both industries is urgently 
required. In agriculture, itself so closely linked 
with the question of food supply and rationing, a 
general clarification of aims is urgently required 
Modern industrial, economic and scientific tech¬ 
nique finds little reflection in much of the farming 
still practised ; the pooling of all available know¬ 
ledge in the service of war-time efficiency on 
the farm is as important as pooling labour, 
machinery, horses or even the land where the units 
are now too small to operate economically. 

If, however, control and rationing are to be 
accepted with good grace, there must be confidence 
that adequate co-ordination of the national effort 
exists, and that steps have been taken to secure 
the scientific and impartial utilization of the full 
resources of the nation in the one purpose that 
counts. Rationing, whether of petrol or food or 
other commodities, will be acoepted without demur 
so long as the private user does not feel that he is 
deprived of supplies for officials to waste Scienti¬ 
fic workers, who have their own contribution to 
make in so many widely different fields, should 
not therefore be unmindful of this supreme need 
for insisting that the fullest use is made of the 
methods and principles which scientific manage¬ 
ment puts into our hands, for securing the due 
co-ordination and efficient operation of any enter¬ 
prise in the fulfilment of its purposes, whether they 
be those of a private business or of a nation at 
war. 


THE ORIGIN OF LIFE 


Life's Beginning on the Earth 

By Prof. R. Beutner. Pp. x+ 222. (London: 

Chapman and Hall, Ltd., 1939.) 12*. 6 d. net. 

T HE “Manager of the Performance” as Prof. 

Beutner invites his readers to regard him, 
apparently supported by the Provost, Dean and 
staff of his Institute, stands on the stage before 
the curtains are drawn for the film. The technique 
is useful in that exact references to literature are 
unnecessary and concentration of eye and brain is 
secured. There is also no index and the mind is 
not usually disturbed by references to the sources 
from which the pictures are derived. These lapses 


make the film leas useful to scientific men, while 
oausing less strain on the commencing students of 
science and medicine for whom it is perhaps 
primarily intended. To these, all comparisons 
between the reactions of living and non-living 
matter cannot but present helpful analogies, which 
may well prove of great value to medicine, as 
suggested in the epilogue. The subject, how¬ 
ever, has a wider appeal, for evidently oertain 
of its sides have been the author's research life 
for many years. It deserves more than a passing 
reference. 

As a practical presentation we suggest that the 
manager has reversed the order of the pictures of 
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his film We would feel greater happiness in leading 
off with the reactions of the oil drop to its environ¬ 
ment in comparison with Amoeba, because the 
layman learns the reactions called ‘living* in 
connexion with tangible analogies that he can the 
better understand, lieutner, following on the 
pioneer work of Jennings, studied here, using Telkes 
drops made from fresh brain material which, of 
course, is rich in the lipoid lecithin These are 
more complex than the drops of vegetable oils, 
but their method of preparation precludes the idea 
that they contain living matter Experimentally 
they present many varieties of pseudopodia and 
of movement such as are found m the naked Pro¬ 
tozoa 1 , but there is never any increase of the mass 
They exhibit respiration which in places lowers 
surface tension The drops formed from the brain 
of an exhausted animal no longer show the mass 
of tiny fibres usual to those from the healthy 
animal Poisons such as strychnine inhibit respir¬ 
ation and stop all movement, while, if free access 
of air is prevented, suffocation follows No 
reactions can be recorded in pure water, for the 
drop is starved. The author next proceeds to a 
set of analogies in the phenomena of electrical 
actions in the nerve unpulse, Lillie’s researches 
freely quoted. He has studied the electric organs 
of fish and made artificial fat batteries which yield 
by analogy helpful results His experiments 
suggest to him that poisons may kill by interference 
with the electrical mec hanism rather than by their 
reactions on enzymes. 

We pass by the numerous analogies between the 
actions of living cells compared with those of 
artificial gelatin cells, the formation of semi- 
permeable membranes and the magnitude of 
osmotic pressure. In this matter Traube’s research 
(18(10-70) can be read profitably by biologists even 
to-day, together with its subsequent development 
by Pfcffcr Leduc’s imitations of many living forms 
are well illustrated, these artificial osmotic struc¬ 
tures that counterfeit plant-growths amazingly 
well, ’ Salt and water are a part of life itself,” 

The consideration of the unique nature of carbon 
and its compounds leads the reader to basal 
considerations The chemist, using elaborate 
teohmque, can make many carbon compounds 
that the organism produces with the greatest ease 
by means of enzymes or ferments The most 
widely known is chlorophyll, the utility of which 
requires no comment Usually any action necessi¬ 
tates the employment of several enzymes, so that 
the extraction of some in pure form has had no 
practical results. To this category perhaps belong 
the plant-formed vitamins, which in animals must 
be re-fed to the body continually to avoid disease. 
Then there ore the hormones made inside the body 
and carried to where they have the highest 


activating influence, the best known being insulin. 
To-day, it is within our imagination to transform 
one of these bodies into a living body as, by 
radioactivity, elements can be transmuted. Natur¬ 
ally the search is for the smallest living matter 
and so we arc led to the filtrable viruses*, the 
disease-producing effects of which are well known. 
Their actions so closely simulate those of bacteria 
that life must be allowed to them From these, 
crystalline substances were obtained by Stanley 
in 193J using tobacco-mosaic leaves, afterwards 
those of phlox and spinaoh These wore repeatedly 
crystallized and found to produce the diseases at 
will, all facts being reasonably “explained on the 
assumption that the different virus proteins are in 
fact the different viruses”. The problem for the 
chemist is to synthesize the enzyme and, this 
accomplished, to endow it with the property of 
self-regeneration On thiB basis an idea of the 
development of cells is possible, with all that this 
entails 

We have omitted reference to the chapter devoted 
to “vital growth and crystallization” in which, as 
living matter is made up of diminutive crystals, 
the building forces are deemed to be similar in the 
h ving and non -living world This leads to Beutner’s 
review of Opann’s work “The Origin of Life”, 1938. 
Condensations of nebular matter from the sun are 
assumed to produce planets*, first carbon, then a 
Benes of metals, finally water, leaving the atmo¬ 
sphere as we know it, this is in contrast to the 
planet Jupiter with its methane-ammonia surround. 
Oparin suggests that organic substances were 
present in the early ocean as colloidal solutions. The 
interaction of various oolloidfl caused segregation 
resembling crystallization, these “ooazervates” 
gradually developing into living organisms. In 
this process enzymes must have formed in them so 
that they were able to assimilate substances from 
their environment. In contrast, Beutner maintains 
that self-regenerating enzymes formed by electric 
discharges were the earliest appearance of life— 
and it necessarily follows that such enzymes 
may have been formed at all ages in the world’s 
history 

To summarize : research has shown develop¬ 
ments of non-living matter strikingly resembling 
oertain features of life, and the further develop¬ 
ment of such researches may at any moment 
illuminate the cosmic miracle by which life can 
only be supposed to have been produced either on 
this or any other world. J. Stanley Gabdinbe. 


1 This i* perhaps due to liquid crystallisation, a process sten in the 
central filaments of the Heuosoa. The surface covering of, Anush* 
consists of protein and lipoid moleeuies to that the pseuaOpodla, must 
be quite dlttereut 

* Their rise is that of the molecule of luemocyanirt. 

* Thfa view is ascribed to “J. Jeans* 4 , who will scarcely desire to 
be termed •'* Russian astronomer 44 . Oparin apparently, was not < 
acquainted with Stanley*! researches, for they are not tamed in hit 
bibliography. 
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SALT DEPOSITS 


Steinsalz und Kalisalze: Geologic 

Von Prof. Franz Lotz (Die Wichtigsten Lager- 
statten der ‘'Nicht-Erzc”, Band 3, Teil 1,) Pp. 
xxvn + 936 (Berlin Gebruder Bomtraeger, 1938 ) 
84 gold marks. 

S ALT deposits are of surpassing interest from 
many and varied aspects The details of their 
depositional succession, their complexity and 
association, and the post-depositional changes 
which they have undergone provide a vast series 
of physico-chemical problems which have furn¬ 
ished material for the classic researches of van’t 
Hoff and a host of others They are of no less 
interest to the geologist, who examines in them the 
record of those rarer episodes in the earth’s history 
when the customary sequence solid-to-solution 
was reversed Besides, salt, because of its great 
chemical and physical reactivity, is the most tem¬ 
peramental of rocks So soon as it is laid down 
it is liable to be dissolved, transported, modified 
by solutions from above or below, and this any 
number of times If it is involved in folding of the 
crust or tectonic events of any kind it reacts like 
no other rook; instead of folding as other rocks 
do, it flows, and under continued pressure it may 
become unstuck from its associates, penetrate 
higher levels of the crust in intrusive fashion 
as diapirs and Balt plugs and may even flow 
out on the surface as salt glaciers Countless 
surprises are possible if salt deposits are members 
of a rock series the geological history of which 
is at all lively. 

Lastly, natural salts form one of the most 
important raw materials of industry. Like other 
mineral deposits, they are not uniformly distri¬ 
buted among the nations of the earth. In time 
of war, therefore, certain minerals become 
“strategic”—as the Americans put it—and of 
major importance among the strategic minerals 
are the potash salts. Germany, by virtue of her 
geographical position in the centre of the dried-up 
shallow sea of the great salt-building period of the 
Permo-Trias, has almost a monopoly of potash 
salts ; it should be added that with regard to 
practically all other strategic minerals her native 
resources are inconsiderable. It is fitting from the 
academic point of view that Prof. Franz Lotze, of 
the University of Berlin, tin guter Kenner der 
Satofagertioften, should provide a monograph on 
the rook>satt and potash salt deposits of the world. 
It is fitting, too, from many other aspects, that 
this monograph should now be available at 


this present time to certain interested, but non- 
German, parties. 

The Salzband of this well-known series dealing 
with the non-metallic mineral deposits is to con¬ 
sist of two parts The first is the bulky volume 
under notice here and is concerned entirely with 
the geological relations of salt deposits. The 
second part, by Prof. Leonhardt, will provide an 
account of the mineralogy and petrography of 
natural salts , the physical chemistry of salt 
deposition is mentioned only incidentally in the 
geological part. 

Every aspect of the geology of the deposits of 
b odium and potassium salts of the world is 
examined in complete detail. The book is divided 
into two sections. In the first a general geologioal 
account is given ; in the second special descriptions 
of the world’s salt occurrences are provided As 
a start, salt formation at the present day is dealt 
with, and here is included a good disoussionof the 
origin of the salt in the sea. Halley, as early as 
1715, suggested that this was dorived from the 
weathering of the rocks of the continents and thus 
started a notion which is still current and which, 
indeed, has formed the basis of one method, .now 
discredited, of estimating the age of the oceans. 
But the oceanic waters have a oontent of chlorine 
far greater than could have beon provided by the 
weathering of primary rocks It is suggested that 
whilst the salt of the sea is all derived from 
primary sources, it has nevertheless arrived in the 
sea by two routes, the metals from primary 
igneous rocks, the non-metals from voloanio 
emanations—the two groups of components are 
separated by igneous processes but are reunited 
in soa-Balts. 

After describing the many types of Balt deposit^ 
being formed at the present day, Lotze deals with 
the general geological principles of salt deposition 
in the past. The relation of salt formation to the 
great mountain-building periods, the southward 
migration of the salt-belts during the course of 
geological time and the origin of thick salt deposits 
are among the topics of interest discussed. 

After an account of the secondary changes that 
salt deposits are liable to undergo so soon as they 
are laid down—a matter that will presumably be; 
discussed in greater detail in Leonhardt 5 s miner- 
alogical part of the Salzband —there follows a full 
description of the almost fantastic tectonics of salt 
deposits. The various intrusive, unglued and root¬ 
less forms of salt bodies are related to the tectonic 
styles of the portions of the crust in which they 
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occur. Structural geologists will find here matter 
of absorbing interest The first section of this book, 
that dealing with the general geology of salt 
deposits, closes with some twenty-one pages of 
references 

In the second or ‘special part’ of the volume, 
detailed descriptions of the salt occurrences of the 
world are given, the general arrangement being 
based upon a regional geological foundation. 
Special attention is directed to the salt deposits of 
Europe and North America in relation to the large- 
scale tectonics of these continents. During the 
War of 1914-18 the virtual monopoly in potash 
salts possessed by Germany had become forcibly 
realized by other nations, and consequently there 
has been, in the post-War period, a strenuous 
search for new supplies, especially in the United 
States and the U S.S R Most of the results of 
theso campaigns, especially the Russian, are not 
readily available, but still Lotze provides a con¬ 
siderable amount of information on non-German 
occurrences of potash salts He devotes most 


space—more than two hundred pages—to the 
consideration of the immensely important rook- 
salt and potash salt deposits of the Permo-Triassic 
basin of Middle Europe, which include the magni¬ 
ficent German potash salt fields and the not 
inconsiderable rock-salt deposits of the Trias in' 
Great Britain The elucidation of the various 
depositional cycles of the German fields, of the 
facies changes m them and of the palaeogeographical 
conclusions to be drawn therefrom is made partic¬ 
ularly clear. Details of national production are 
not givon ; these may be found m the current 
statistical summaries, such as Roush’s “Mineral 
Industry”. This ‘special part* of Lotze’s volume 
concludes with nearly fifty pages of references. 

Fortified with its bibliographical detail, an index 
of more than a hundred pages, 353 text-figures and 
numerous tables, this work provides a summary 
of all that is known about the geology of a group 
of rocks of outstanding scientific, economic and 
international importance 

H H Reap 


THE AMERICAN OUTLOOK ON COTTON 


Cotton 

History, Species, Varieties, Morphology, Breeding, 
Culture, Diseases, Marketing and Uses. By Dr. 
Harry Bates Brown (McGraw-Hill Publications 
in the Agricultural Sciences.) Second edition. 
Pp. xiii -f 592 (New York and London . McGraw- 
Hill Book Co. Inc.* 1938.) 30* 

I N the enlarged second edition, as in the first, 
the merits and weaknesses of this book are 
equally evident It is a remarkable single-handed 
production giving the reader a wide view of every 
part of the cotton field, from the germ cell to the 
world crop of three million tons Taxonomy, 
physiology, agriculture, merchanting, spinning, 
weaving and statistics arc all included. We know 
of no better comprehensive presentation, and the 
quality of the citations is such that it can be used 
as a book of reference. 

Its weakness results from the fact that extreme 
specialization on such a versatile crop as cotton 
involves the specialist in contacts with every sub¬ 
ject under the sun, and in many of these he must 
be, however unwillingly, a dilettante. Also, he 
must reside somewhere, and when that residence 
is m the country which produces half the world- 
crop of his subject, his presentation must be 
biased by a tendency to overlook the smaller 
contributors. 

Now, from a cotton-grower’s point of view, 
the United States is mainly a mass-producer of 


unspecialized raw material, under conditions which 
as expressed in terms of yield per acre, are also 
unspecialized Thus, while Amerioa must form 
the background to any book on cotton, the most 
advanced and informative work on cotton is now¬ 
adays to be found outside it, from countries where 
small orops present looal difficulties, where special¬ 
ized crops demand special care, or where, as in 
Lancashire, economic difficulties demand intensive 
study and research on the industrial end. This 
widespread area of information outside the United 
States of America has not been entirely neglected 
by the author, but it has not been adequately 
examined We doubt whether it could be searched 
and critioally sifted single-handed, but the trans¬ 
actions provided by the Shirley Institute in the 
Textile Institute Journal would be expected to 
provide some of the references in the chapter on 
cotton-spinning. Similarly, while Egypt is grow¬ 
ing her whole crop from pure-line seed under a 
system of routine seed-renewal, with a yield per 
acre which is three times that of the United States 
and a price per pound which is half as big again, 
some references to Egyptian publications of later 
date than contributions by the present reviewer 
published more than twenty-five years ago should 
surely be of interest. 

Substantially our criticism condenses to the 
title. If this were “Cotton from the American 
Point of View”, we could praise without reserve. 

W. Ia B. 
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SOCIAL STUDIES IN ENGINEERING 


(i) Spanning Space 

By Claude A. Claremont (“Science in Action” 
Series.) Pp 125 (London 1 Sir Isaac Pitman 
and Sons, Ltd , 1939.) 3*?. 

(a) The Development of Power 
By Eugene C Wittick. Pp. xiv + 164 (London * 
Cambridge University Press ; Chieago : Univer¬ 
sity of Chicago Press, 1939 ) 5 a net. 

'T'HESE two small books deal with engineering 
* subjects in a popular way, and though their 
methods of treatment differ, there is a consider¬ 
able measure of unity of plan to be observed in 
them 

(1) The first volume is an English publication, 
one of the “Science in Action” series the purpose of 
whioh is to describe, in a readable way, interesting 
and important activities and the scientific principles 
underlying them. Here the object is to explain 
to the general reader the several types of bridges 
in use and the ideas and principles on which their 
designs were based The author, besides being an 
engineer, is co-principal of the Montessori Training 
College, London, and has dedicated his book to 
two small boys. He reasons out, in simple yet 
graphic language, the fundamental concepts in the 
design and construction of twelve different kinds 
of bridge One could wish that such a book were 


largely adopted by teachers The mam subjeot is 
so familiar both to teacher and child. The 
historical notes and development, the properties 
of the materials suitable for each type, and the 
constructional details make up an impressive 
picture of purposeful adaptation which must con¬ 
vey a valuable lesson to a child's mind. 

(2) In the second volume, the range of the 
subject is wider. It treats of the several sources 
of power and describes the machinery used to 
develop or transmit power in its different forms 
The historical notes provide a background whioh 
explains and adds interest to later developments 
This American publication is intended as a college 
text-book to stimulate the minds of students and 
to provide a source of information regarding the 
influence of this branch of engineering on social 
life. It may well be imagined that the Egyptian 
who had roughly devised a wheel which he could 
turn to raise water more easily than by buckets 
must have noticed that the flow of the river caused 
the wheel to turn. By combining the two functions 
he got a self-operating means of irrigation which 
left him free for other pressing work. The same 
simple impulses are at work to-day, though not so 
obviously, and if such books as these two were 
generally road and understood, the basic laws oper¬ 
ating in our social life would be better appreciated 


A COURSE OF PHYSICAL CHEMISTRY 


Kurzes Lehrbuch der physikalischen Chemie 
Von Prof. Dr. Karl Jellinek. Heft 1. Grand- 
prinzipien der physikalischen Chemie, Lehre von 
den reinen Stoffen nnd Mischungen von Nicbtelek- 
trolyten (Physikalisch-ohemisohe Thermodynamik). 
Pp. xiv + 314. 8.50 fl Heft 2 : Elektroohemie 
Phaaenbhre, Lehre von den Phasengrenzflaechen 
(Kolloidohemie), chemisohe Kinetik. Pp. xii + 
292. 7.50 fl. (Deventer: N. V. Uitgevers- 

Maatschappij M. E. Kluwer, 1938, 1939.) 

'T'HESE are the first two of four parts of Prof. 

1 Jellinek’s book, each part being independent. 
The first part deals with fundamental principles 
and their application to pure substances and 
mixtures of non-electrolytes. 

The subjects fall under the two main headings 
of thermodynamics and kinetic theory, and in both 
oases the subjeot is fully and dearly treated, all 
mathematical requirements except the elements of 


the calculus being explained There are many 
worked examples, and this is a very good feature 
of the book. The diagrams are neat and instructive, 
although the lettering is sometimes rather small, 
and there are some useful tables of numerical data. 
The symbols are well chosen, but a list of them 
would have been useful. The subjects include 
Nernst’s theorem, whioh is dealt with from the 
modem point of view of entropies, and activity as 
far as it oonoerns non-electrolytes. 

In most oases, alternative proofs of thermo¬ 
dynamic formula are given, one based on a 
oyolic process and the other on the thermody- 
namio functions, so that the reasoning is always 
made perfectly dear. 

The second part of the book treats of electro¬ 
chemistry, phase rule, surface and colloid chem¬ 
istry, and chemical kinetics. The section on 
electrochemistry deals with electrolytes (including 
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the modern theory of strong electrolytes), electrode 
potential and galvanic cells, and chemical equilibria 
with electrolytes (including indicators, hetero¬ 
geneous equilibria, and fused salts) Although the 
Debye-Huckel equation is not actually deduced, it 
is very fully explained and illustrated by examples, 
and the idea of activity is introduced and used in 
a very complete and practical manner. The 
numerical examples frequently interpolated in the 
text make everything clear and intelligible, and 
there are many good figures. 

The section on the phase rule deals only with 
one- and two-component systems but comprises 
well-chosen examples The treatment of reaction 
kinetics includes the recent theories of active 
molecules as well as the classical examples, and 
the treatment of heterogeneous kinetics is very 
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full, including a discussion of overvoltage and 
passivity, also comprising modern work. 

There is no doubt that this book is likely to 
prove extremely helpful to both students and 
teachers, sinco the author has spared no pains to 
make the subject clear, understandable, and 
modern. A good feature is the close relation 
which is always preserved between theory and 
practical methods, the latter being explained 
briefly but adequately If the remammg volumes 
of Prof Jellinek’s treatise are as good as these, 
the complete work will be an excellent survey of 
modern physical chemistry which will be oertain 
of a warm welcome The paper and printing are 
very good, but the number of small misprints is 
much larger than that included in the short list 
of errata. 


OXFORD MEN OF SCIENCE 


Early Science in Oxford 

By R. T. Gunther Vol 11 . Oxford Colleges and 
their Men of Science. Pp xvi 1-430-1 50 plates 
(Oxford : The Author, The Old Ashmolean, 1937 ) 
30s 

R. GUNTHER must be praised for the 
enthusiasm and hard work which have led 
him in the period between the Wars to found a 
museum for the history of science in Oxford and 
to give to science eleven volumes of part of its 
history. Some of this work has not escaped 
criticism, but the reception of most of it has been 
good. The present work is one that deserves a 
friendly welcome and an accessible place in the 
libraries of men of science and especially of 
Oxford men. Dr. Gunther has worked at his task 
with great energy and purpose, amassing from 
many sources, many of them little known (un¬ 
fortunately not listed here), a large amount of 
interesting information on the personalities, aims 
and achievements of Oxford men of the past. Dr 
Gunther happens to be more attracted to the 
antiquarian than to any other aspect of the past, 
to the biological sciences than to the physical, to 
instruments than to scientific ideas, to museums, 
perhaps, than to laboratories, and all he writes 
reflects the man. If we agree to accept Dr. Gunther 
as he is, and not to expect a odd, impartial 
historian, we shall have little to criticize and much 
to praise in this, his eleventh, volume. 

The book begins with a survey of the whole 
subject in lecture form: the inaugural lecture 
given by the author in 1934 as first reader at 
Oxford in the history of soienoe. Separate chapters, 


twenty-one in number, are then devoted to the 
colleges whose alumni m both the distant and 
recent pasts have made contributions to science. 
There is a final chapter on men like Robert Boyle 
who did scientific work in Oxford independent of 
the colleges, and there is a gather-up of materiel, 
not all of it relevant, in the form of seven 
appendixes 

In the chapters on the oolleges, the worthies of 
each are presented in turn, their scientific achieve¬ 
ments briefly described, and often some odd or 
out-of-the-way piece of information added ; some¬ 
times a portrait is reproduced. ‘Oxford man’ is 
rightly interpreted widely, as anyone of scientific 
attainments who has been connected with a 
college, and not necessarily one who had been an 
undergraduate there. Thus, in the chapter on 
Merton College we are told of William Harvey, 
who was not originally an Oxford man, as well as 
of men like Sir Heniy Savile and Grant Allen who 
were ; Robert Hooke properly comes under Christ 
Church, although much of his best work was done 
at the Royal Society in London. If the embrace 
had been less catholic, Dr. Gunther would have 
had little to do, for in the far past the number of 
Oxford men, in the narrow, sense of having been 
undergraduates there, who stayed on after taking 
their degrees to do great scientific work, could be 
counted on the fingers of one’s hands. 

In the descriptions, a little expansiyeness on the 
author’s part would occasionally not have been 
amiss. In the chapter on Oriel College, we are 
told of the mathematical work of Prof. Baden 
Powell. Dr. Gunther might have added that 
Powell, who was elected into the Royal Sooiety 
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so long ago as 1829 and was old enough to have 
fought at Waterloo, was the father of the present 
Chief Scout. In the chapter on Christ Church, 
‘Dr. Tupper’ is described simply as an inventor, 
a D.C.L. and an F.R.S. But he had these six 
welcome letters after his name before he was 
thirty-seven years of age, and he was the versifier 
whose Christian name was Martin. Agam, V. H. 
Yeley, of University College, is mentioned as 
having shown that pure nitric acid has no action 
on copper, but nothing is said of the far greater 
work of H. B Dixon, of Balliol, and H B. Baker, 
of Christ Church There was, in fact, at one time 
in Oxford a school which appeared to set out to 


show that pure things do not do what it is oommonly 
supposed they do do, one member showing that 
pure nitric acid does not etch copper, another that 
carbon will not burn in pure oxygen, a third that 
pure iron does not rust, and a fourth that pure 
ammonium chloride does not dissociate thermally. 
Possibly Dr Gunther would not regard these 
investigators as ooming into the field of "‘Early 
Science’ ’ 

As was to be expected, this book is well illustrated. 
The choice has been carefully made and the repro¬ 
ductions are numerous and very good. They 
include many little-known portraits of Oxford’s 
scientific sons A. S. R 


AMERICAN VEGETABLES 


Vegetable Crops 

By Prof. Homer C Thompson. (McGraw-Hill 
Publications in the Agricultural Sciences.) Third 
edition Pp. xi + 578. (New York and London : 
McGraw-Hill Book Co,, Inc , 1939 ) 33s 

'T'HIS book is the third edition of a standard 
^ American text-book dealing with the pro¬ 
duction and marketing of vegetables. Particular 
attention is paid to vegetables cultivated in the 
eastern States, and all the subtropical products 
from limited areas of Florida apd elsewhere are 
omitted 

Nine years have elapsed since the previous 
edition, and opportunity is well taken to bring 
the text up to date, and to inolude consideration 
of recent research, carried out for the greater part 
at the Cornell Agricultural Experiment Station. 

As in previous editions the earlier chapters deal 
with the principles and methods of cultivation, 
with soils, manures and fertilizers, and irrigation. 
A brief consideration of marketing and storage 
problems is included, but the major portion of the 
text is devoted to a systematic study of the com¬ 
moner vegetables. 

Although the underlying principles of cultiva¬ 
tion do not differ from those laid down in most 
other countries, the very real differences between 
local climates and soil conditions, together with 
differences experienced in transport and market¬ 
ing, overshadow these similarities. Further compli¬ 
cations arise for English readers due to differences 
in nomenclature, to synonymy, and to different 
methods of varietal classification. An example or 
two must suffice ; there is no entity in the index of 
harioot beans, a term applicable to certain varieties 
of dwarf French beans of which the young pods, 
but more especially the dried seeds, are so valuable; 


although the reader will find an alternative classi¬ 
fication of beans according to their use, he will yet 
have to decide whether to inolude his harioot 
under snap beans (with edible pods) or dry shell 
beans Similarly the classification of cabbages, 
although based on sound morphological lines, 
would not be entirely suitable for ail our English 
varieties 

In regard to pests and diseases there are some 
of major importance in the States which fortunately 
are not yet with us, but our crops suffer from 
other pests and diseases which are of such little 
importance in America that they naturally receive 
brief attention in these pages ; the pests of the 
potato illustrate this point. 

The author includes the deficiency troubles due 
to a lack of boron, shown in cauliflowers by hollow 
stems and brown curds, in beet by black spotting, 
and shown by the brown heart of rutabaga, better 
known in Britain as swedes. 

Although there are brief descriptions of the 
somewhat uncommon ohayote (Sechium edttle), 
and okra {Hibiscus e&eulentus) and martynia (as 
Proboscides Jussieudi Keller) the author omits the 
yams (Dioecorea sps.), the Chinese artichoke 
(Stachys tuberifem), and the Peruvian oca (Oxalis, 
crenata) and other rarer vegetables. 

A valuable feature of the book is the literature 
cited, comprising some five hundred titles, mostly 
of reoent American work. The book appears in 
the well-known format of the series by the McGtaaw* 
Hill Publishing Co., and it is somewhat expensive. 

The sucoess of American and British growers in 
breeding and selecting varieties suitable for their 
own conditions tends to make this book of some* 
what limited use to growers in another country, 
although its value to students, for whom it is 
written, is not thereby seriously impaired. 
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LIVE STOCK POLICY DURING WAR-TIME 

By Dr. Charles Crowther, 

Principal of the Harper Adams Agricultural College 


C|INCE the eighties of last century, the mam 
^ effort of British agriculture has been steadily 
and increasingly diverted from orop growing to the 
production of live stock and live stock products* 
According to recent statistics these now account 
for about two thirds of the total value of the 
agricultural output of England and Wales, and an 
even higher fraction of the Scottish output This 
expansion of live stock production with a dwindling 
arable acreage has only been made possible by 
the import of feeding-stuffs, which has shown a 
corresponding riso to a level in roccnt years of 
about 7f million tons per annum. This represents, 
according to Wright’s estimates, in terms of 
‘starch equivalent’ about 22 per cent of the total 
nutrients consumed by live stock in a normal year 
(1935), the balance of 73 per cent being obtained 
from home-produced fodders, roots and com. In 
these terms of gross supply, the proportion of 
imports does not appear to be unreasonable ; but 
in terms of concentrated foods the balanoe assumes 
a- very different aspect, since imports are entirely 
of this class and amount to more than twice the 
home-grown supply of concentrates. It is inevit¬ 
able, therefore, that in times of crisis involving 
shipping difficulties the supply of imported 
feeding-stuff b, unless vast reserves have previously 
been accumulated, must rapidly become a serious 
problem for the live-stock industry, compelling 
some change of policy, more or less drastic, for the 
early stages, if not for the whole period, of the 
crisis. 

The general lines along which such adaptation 
must take place were evolved by force of circum¬ 
stances during the War of 1914-1918 , increase of 
home production of arable crops, utilization of 
household and other food waste, and rationing of 
available concentrated feeding-stuffs with priority 
to those classes of animals which either make 
more economical use of these concentrates or give 
a product that is of special importance in the 
national dietary In the present emergency, 
therefore, it has been possible from the outset to 
formulate the war-time policy for the production 
of live stock and live stock products along these 
lines, and with varying degrees of grace the broad 
principle of the policy appears to have been 
accepted by the industry. 

The necessity for the 'speed the plough' and 
'dig for victory* campaigns in the interests of the 
human consumer are obvious ; but both may also 


be made to contribute substantially to the home 
supplies of food for live stock, the former through 
the farm, and the latter through allotments and 
gardens A parallel increase must also be effeoted on 
our grasslands, where modern research has greatly 
extended the possibilities of improved manage¬ 
ment and utilization, and of conservation of 
surplus produce for winter use. No great expansion 
of the artificial drying of grass by private enter¬ 
prise on farms is probable, but serious considera¬ 
tion should be given at once to the possibility of 
establishing a national grass-drying organization, 
for which a large nucleus of raw material would 
be available on aerodromes and other large areas 
from whioh the grass needs to be cut and removed 
periodically through the growing season 

On the majority of farms a corresponding 
increase in conserved grass supplies would be 
more readily effected by ensilage, using improved 
modern methods, and an intensive propaganda 
directed towards this end ought to be initiated 
without delay. 

By these two methods of conserving young 
grass, a very substantial reduction in the require¬ 
ments of ruminant live stock for concentrated 
foods could be effected, and substantial help 
thereby given to the solution of the difficult 
problem of maintaining an adequate head of our 
non-ruminant stock. 

It is on the latter—the pig and the fowl—that 
the penalty of depleted supplies of concentrates 
must necessarily fill most heavily, sinoe they can 
only utilize coarse fodders to a very limited extent, 
not even sufficient to cover their maintenance 
requirements, and consequently must depend for 
the most part upon supplies of grain and meals. 
According to Wright's estimates of the normal 
requirements of these classes of live stock under 
prevailing systems of management, poultry receive 
94 per cent, and pigs no less than 97 per cent, of 
their nutrients {expressed as starch equivalent) in 
the form of cereals and other concentrates. When 
these proportions are compared with the corre¬ 
sponding 15-20 per cent for cattle and sheep, and 
account taken of the paramount importance of 
maintaining an adequate supply of milk, it is dear 
that even with drastic changes in systems of 
management and feeding it will be practically 
impossible to prevent aeonstderable foil In the 
numbers of pigs and poultry. A oorijddemhje 
reduction in the output of pig meat, poultrymeot 
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and eggs from the normal sources of home supply 
can thus scarcely be avoided, although sinoe the 
best stocks will be retained the fall in output from 
these sources will not be proportional to the drop 
m numbers Greater recourse will also be made 
by pig and poultry farmers to the feeding of food 
refuse from hotels and camps, and of grassland 
and surplus greenstuff's So far as the use of grass 
and greenstuff ih concerned, however, it is one of 
the ironies of the situation that the main re¬ 
sponsibility for this task of replacing concentrates 
by greens tuffs should fall upon the two classes of 
live stock that are least fitted for dealing with 
large quantities of this bulky, fibrous type of 
food 

If home supplies of eggs, poultry meat, and pig 
meat are to be substantially maintained, a new 
body of producers must be brought into existence, 
and that is the task now allotted to the cottager, 
backyarder’, and allotment holder Every house¬ 
hold and every vegetable garden produces a 
certain amount of waste, useless in the house but 
serviceable as food for small live stock Such 
material is generally more easily and completely 
disposed of through the pig than the fowl, but for 
most people, especially in suburban areas, pig- 
keeping will be impossible, and the effort must be 
concentrated on fowls and rabbits War-time 
economy, moreover, will surely reduce the normal 
volume of household "scraps' available, and the 
keeping of even a few fowls or rabbits will only 
be possible where an organized collection of the 
scraps from several households can be arranged 
In a community properly organized for the pur¬ 
pose, the best plan of all would be for the edible 
refuse of all kinds to be collected and taken to a 
communal live stock feeding centre where expert 
management and proper facilities for the prepara¬ 
tion of the food could be provided Such a centre, 
with good management, might well be a sub¬ 
stantial source of profit to the community 

Before taking up poultry koeping, the back¬ 
yarder' will be well advised to bear in mind that 
his household scraps and garden refuse alone will 
not suffice to maintain his birds in good health 
and production , but that he will also need to 
obtain a quantity of suitable meal, probably at 
least $-1 lb. per head weekly. Furthermore he 
must be prepared to go to a little trouble in boiling 
or cooking the scraps, as they may be unsuitable 
or even unsafe in the raw oondition. Where garden 
waste is more abundant than house scraps he 
would probably be better advised to keep rabbits 
than poultry, sinoe the rabbit can deal effectively 
with larger quantities of greenstuffs than the hen, 
and is generally less fastidious in its appetite for 
this class of food. Incidentally also, it is perhaps 
less liable to create a nuisance. German war-time 


policy for the ‘back-yarder' defimtely favours the 
rabbit before the hen, and its possibilities might 
well receive more attention and publicity in Great 
Britain than they have yet received 

Whatever class of live stock is favoured, how¬ 
ever, it must not be assumed to be a simple matter 
on which no expert advice is required, and every 
community in which this class of activity develops 
should provide an organization through which such 
help can bo roadily obtained There should be 
no difficulty in any town m forming an advisory 
panel of experienced men and women, with whom 
might be associated the adviser on small live stock 
from the agricultural educational staff of the 
adjoining county authority Further assistance is 
also available in the special leaflets issued by the 
Ministry of Agriculture and Fisheries 

With all the assistance that may come from the 
cottager and ‘back-yarder’, however, the major 
part of the problem of conserving tlio greatest 
possible nucleus of our live stock must lie with 
the farmer, and must turn upon the efficiency 
with which our grassland and our reduced supplies 
of concentrated foods are utilized There is general 
agreement that m the interests of children and 
others for whom nulk is almost a vital necessity, 
and m view of our entire dependence upon home 
supplies of this commodity, priority in the alloca¬ 
tion of feeding-stuffs must bo given to milch cows. 
Beef cattle and sheep are regarded as having the 
next best claim to consideration, partly because 
of their relatively low requirement of concentrated 
feeding-stuffs in proportion to their total food con¬ 
sumption, and partly because of the slowness with 
which any roduction in our cattle and sheep stocks 
can be remedied after the War Poultry and pigs 
follow without any special discrimination between 
them m the national policy, although the poultry- 
man may justly claim precedence on grounds of 
the special nutritive virtues of the egg, through its 
combination of high nutritive energy with ‘pro¬ 
tective’ factors From this point of view, indeed, 
the hen may claim to rank next to the dairy cow 
in the basic importance of its contribution to the 
national dietary 

Placed at their present disadvantage in the order 
of priority, the pig farmer and poultry farmer have 
clearly the right to insist that every care shall be 
taken to ensure that the more favoured classes of 
live stock are efficiently managed, especially as 
regards their user of imported feeding-stuffs. This 
can only be effected satisfactorily through an 
organized scheme of rationing of supplies. Under 
such a scheme the dairyman, cattleman and sheep¬ 
man should only reoeive priority supplies for their 
surplus production beyond the level that they may 
reasonably be expected to cover from home-grown 
supplies of fodder and grain. Furthermore, the 
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total volume of milk and meat production in 
respect of which priority of foodstuff supply is 
given should be restricted to the essential needs 
of the public* A volume of milk, for example, that 
is ample for the needs of infants, adolescents, 
invalids, etc , must be assured at all costs , but 
in view of the serious position in which pig and 
poultry producers art* placed, it is difficult to see 
why any priority should be given for the pro¬ 
duction of unlimited supplies of milk for consump¬ 
tion by the adult population 

With the* increased arable acreage and intensified 
utilization of grassland the requirements of the 
ruminant live Htock for imported concentrates 
should be very substantially reduced, and the pig- 
man and poultry-man have every right to expect 
this measure of co-operation from their more 
favoured fellow farmers 


In the case of the poultry-man, and to a smaller 
degree the pig-man, there are also other weighty 
considerations that must be taken into account m 
the development of national policy A very large 
section of tho poultry industry is in the hands of 
‘small’ people scattered throughout the country¬ 
side, whose living and hfe-savings are entirely 
bound up with tho maintenance of their small 
enterprises The welfare of this smallholder 
dement of the agricultural community has always 
been regarded as being of great importance to the 
interests of the State, and any ill-considered 
reversal of this policy, even m war-time, may have 
grave sociological consequences Their problem is 
for the time being extremely difficult, but must 
receive serious consideration before we can resign 
ourselves to the inevitability of human sacrifice 
on the homo food production front 


CAROTENE AND ALLIED PIGMENTS* 


nPHE simplest carotenoid is lycopene, . on 

* complete hydrogenation to pcrhydrolyeopene, 
O 40 H hi , thirteen bonds disappear Quantitative 
degradation by means of ozone, permanganate and 
chromic acid us oxidizing agents leads to the formula 


(freon leaves and other vegetable products 
contain a- and P-carotene and ‘xanthophylL, ft 
mixture of hydroxylated carotenoids, zeaxanthin 
and lutein predominating. Their functions in 
plant physiology are not yet understood, but 
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The central polyene chain, C* (V inclusive, is 
made up of four isoprene units arranged m pairs 
which arc united m reverse order at C l5 and C Jtt % 
and mav lie abbreviated as iptppipi (ip denoting 
an isoprene unit) Lycopene may thus be written 

ipippipi 

The polyene chain is common to ft large number 
of carotenoids, but the terminal groups may con¬ 
sist of substituted or unsubstitutcd rings of the 
a- or p-ionono type as below 




owing to the connexion between carotene and 
vitamin A, the position concerning the role of 
carotenoids m the nutrition of animals is much 
leas obscure 

Vitamin A from fish liver oils (C t 0 H„OH) 
possesses a constitution which differs from one 
half of the symmetrical p-carotene molecule 


* Nam'd on paper* by Dr K A Morton “On tho Constitution and 
Philological Significance of Carotene and Allied Pigment*" and 
W. M, Seabcr, "On the Commercial Determination of Carotene and 
Allied Pigments with Special Ileferenco to Dried Grass and other 
Leafy Materials", road at a joint mooting of tho Society of Public 
Analv*U and Other Analytical Chemists and the Food Group of the 
Bwietv of Chemical Industry on February 7 
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only by the addition of the elements of give a cream more deeply coloured by oarotene 
water : but less rich m vitamin A. The new-born possess 

very low liver reserves of vitamin A, 



/ \ > 


CH, CH-CH-CH-C 


10 11 12 It 14 ir> 

- CTl - CH - CH - C « CH - ClijOH 


and it is significant that colostrum 
may possess vitamin A aotivity one 
hundred times that of normal milk 
Hu man coir strum is two or three 
times as potent as early milk, which 


I II OH, 

CH, ^C-CH, 

N ' x CII, 


(’H 3 in turn is five or ten times as nch as 

the later milk. 

The earliest sign of shortage of 
vitamin A or provitamin A is 


The fact that green foodstuffs may cure defective low-intensity vision Visual purple, 

avitaminosis A just as well as fish liver oils was the photosensitive substance of the rods, may 

explained when it was found that pure ‘carotene’ be obtained from retinas , it is a con- 

undergoes fission tn vivo with formation of jugated protein from which vitamin A can be 

vitamin A separated Faulty dark adaptation is due to de- 


The only carotenoids whioh act as precursors or 
provitamins A are those which possess intact one 
half of the P-carotene molecule They include those 
shown in the accompanying tabic, echinonene and 
a few derivatives prepared in vitro from natural 
provitamins There is no evidence that animals 
can synthesize either provitamins A or vitamin A 
de novo , or that the conversion of carotene to 
vitamin A is reversible 
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The animal body contains only small quantities 
of carotenoids, and is not equipped to assimilate 
large doses Carotene utilization is optimal when 
minimal doses are fed in od solution, and the trans¬ 
port of carotene through the intestinal wall is 
conditional on normal fat absorption The site of 
the conversion of carotene to vitamin A is generally 
held to be the hvor , certainly the liver is the 
main storage depot for the vitamin In most 
species there is a normal level of concentration of 
vitamin A—and of carotenoid—in the blood 
Carotenoids are also found in the pigmented layer 
of the eye and in yellow bon? marrow. 

Milk contains both vitamin A and carotenoids 
(largely P-carotene) and for a given species the 
total vitamin A activity of normal milk tends to 
be fairly constant, but in domesticated animals 
there are interesting variations with breed. Thus 
Holstein and Ayrshire cows yield milk with little 
oarotene but more vitamin A, whereas Guernseys 


layed regeneration of visual purple, and in the 
majority of subjects can be remedied by supple¬ 
menting the diet with vitamin A or carotene. In 
order to prevent night blindness m cattle, sheep, 
pigs, rats and horses, Guilbert finds that either 
some 25-30 pigm /kgm body weight (1 fxgm. = 
10“* gm ) of P-carotene or 6-8 fxgm /kgm of 
vitamin A is needed daily 

Outspoken vitamin A deficiency is characterized 
by widespread atrophy of epithelial structures and 
often by xerophthalmia, but retardation of growth 
(weight) is the criterion most readily amenable to 
quantitative interpretation. 

The diet of the majority of town dwellers shows 
inadequate vitamin A activity, especially during 
the winter months It is also certain that most 
winter milk from stall-fed cattle is inferior to 
summer milk. Artificially dried grass is superior 
to hay both in respect of protein and provitamin A 
('ontent, and its value as a feeding stuff has been 
established in many well-con trolled experiments. 
The addition of vitamins A and D to margarine 
is a valuable way of alleviating vitamin deficiency, 
but the problem of utilizing the available resources 
to the best advantage and of increasing the supply 
to meet the known needs has not been solved 
That it is necessary and possible to do so cannot 
he doubl'd, nor that the cost of effective action 
would be a small fraction of the cost of inaction 

This raises the point of the relative efficiency of 
carotene and vitamin A. The accepted unit of 
vitamin A activity is that exerted by 0*6 ggm. 
of pure p-carotene, so that the pure substance has 
a potency of 1*66 x 10* i.u./gm. (by definition). 
Vitamin A, according to the best available data, 
has a potency near 3 *0-3 -3 x 10* i tr /gm., whereas 
all provitamins other than p-caroton© have an 
activity near 0*83 x 10* i.u./gm. These figures 
apply to rats receiving minimal doses. 

There is urgent need for more research on th© 
relative efficiencies of provitamins and vitamin A 
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at the level needed to convert a marginal diet into 
an optimal diet 

The commonly accepted view that the equation 

2U,0 

C 4j) H„ - 20„H W 0H 

/3-earotoin' 

corresponds with a process occurring tn vivo would 
lead to 1 *56 v 10 # i v /gm for pure vitamin A 
This is not in accoid with experience . it rests 
upon the assumption that fission occurs exclusively 
at Cl5— I5 # double bond, and its only advantage 
is that it agices with the* superiority of (5-carotene 
over other provitamins Unsymmetueal fission 
is more plausible and an equation 

i decomposition products 

0-cftruterio 

is in closer harmony with the observed potency ot 
vitamin A 

Vitamin A is estimated spectroscopically by 
utilizing the absorption maximum at 325 nifx 
There is at present no reason to justify changing 
the accepted conversion factor, namely 

Elcm 325 M ’ ! '’ 1 O’ 00 1 u /K ,n 

The estimation of carotene in dried grass and 
similar materials involves extinction of the pig¬ 
ments, preparation of non-saponifiable extracts 
and a phase separation (that is, partition between 
petrol ether and 90 per cent methyl alcohol) The 
provitamins appear in the hydrocarbon solvent 
and the xanthophylhe compounds are eliminated 
in the aqueous methyl alcohol Chromatographic 
adsorption permits a finer separation of individual 
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carotenoids, specially prepared alumina, lime, 
calcium carbonate, magnesia and soda ash being 
good absorbents for particular purposes The 
carotene, freed from ‘xanthophylls’, is evaluated 
spectroscopically or oolorinietrically 

Dried grass and similar products are now im¬ 
portant sources of provitamin A for animal feeding. 
The following method of analysis has been 
thoroughly tested and found to bo satisfactory by 
the Grass Driers' Association * 

0*25 gm dried grass is ground thoroughly with 
sharp Hilver sand (5 gm.) and the mixture ts treated 
with a mixture of acetone (15 ml ) and petrol ether 
(45 ml ) m a continuous drip extractor for at least 
1 hour The cooled extract is transferred to a separ¬ 
ating funnel using a little petrol for washing m, and 
30 per cent methyl alcoholic potash (5 ml ) is added. 
Vigorous shaking for two to five minutes is followed 
by addition of water (200 rnl ) Carotene remains 
m the petrol, and after washing with water (200 ml.) 
the ‘xanthophylls’ are removed by shaking the petrol 
ethei three times with 90 per cent methyl alcohol 
The petrol layer is retamed and mad© up to known 
volume A solution of potassium dichromate(0 *025 per 
cent) is colonmetrioallv equivalent to a solution of 
p-carotene containing 0 158 mgm. per 100 rnl petrol 
ethor 

The estimation of carotene is complicated by the 
presence in the petrol other fraction of a variable 
amount of an X -substance, which may be elim¬ 
inated by filtering through a short column of 
alumina after adding 3 per cent of acetone A 
yellow impurity is adsorbed but the carotene is 
earned through Dr Kon has confirmed tho 
observation that the percentage of this con¬ 
taminant increases in dried grass on storage. 


THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 
Columbus Meeting 

By Dr. F. R. Moulton, Permanent Secretary of the American Association 


TN many respects the American Association for 
** the Advancement of Science is similar to the 
British Association, which served as a model for 
its organization and early development It is the 
great democratic scientific organization of America 
(using the word in the geographical, not the 
national, sense), including m its interests all of 
science and its applications and relations to society 
During a period ot rapid increase m specialization 
and the organization of special scientific societies, 
it has served as an integrating ageqcy The breadth 
of its scope and the numbei (f its members, now 
exceeding 20,000, make its voioe more and more 
the voioe of science in Amerioa. 

In certain respects, however, the American 


Association differs from the British Association. 
Perhaps the least important is that it holds two 
meetings each year, the annual meeting during the 
Christmas holiday week (this year December 27— 
January 2, inclusive) and another meeting in the 
summer, usually the latter part of June In 
addition, because of the large area of America, it 
has two geographical divisions, the Pacific Division 
and the Southwestern Division, each of which 
holds one meeting each year A greater difference 
between the two associations is in the nature of 
their programmes. Before stating this difference, 
I wish to point out that many special scientific 
societies and organizations, at present 174 of them, 
are affiliated with the American Association, meet 
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with it at their option, and have representation on 
its Council, its supreme governing body. As a 
consequence of this organization, the American 
Association programmes, instead of consisting of a 
rather small number of important addresses by 
distinguished men of science, include many sessions 
before which hundreds of papers arc read. At the 
recent meeting in Columbus, Ohio, in about four 
days a total of 259 scientific sessions were held, 
before which 2,154 addresses and papers were 
presented Naturally there was none of the delight¬ 
ful leisureliness of the meetings of the British 
Association. 

Although many, probably most of the 2,154 
papers presented at the Columbus meeting were 
of no considerable importance, yet a considerable 
number were distinguished As an example, I may 
refer to the paper by I 1 Rabi on “Radio Fre¬ 
quency Spectra of Atoms and Molecules”, for which 
the Thousand Dollar Prize of the Association was 
awarded. Dr Rabi not only discovered radiations 
from atoms of much lower frequency than hitherto 
known, but also devised a method of determining 
their properties although they are far too feeble to 
be detected by any of the devices previously in 
use It is not possible to pick out from the hundreds 
of other papers—75 in physics, 44 in chemistry, 
50 in astronomy, more than 300 in the zoological 
sciences, more than 350 in the botanical sciences, 
an equal number in genetics and other general 
biological sciences, 67 in the medical sciences, 310 
in agricultural science—a few for special comment 
without injustice to many others. 

On the whole, the best part of the programme 
lrom the point of view of direct contributions to 
science was the symposia, often organized and 
presented by several sections and societies in 
co-operation These symposia were on such sub¬ 
jects as “Applications of Mathematics to the Earth 
Sciences”, “Photosynthesis”, “Fifty Years of 
Entomological Progress”, “Speciation”, “Effects 
of Science upon Human Beings” and “Blood, 
Heart and Circulation”. The Association has pub¬ 
lished in book form the most important of the 
symposia presented at its meetings during the past 
three years. 

Perhaps the foregoing paragraphs might lead the 
reader to conclude that the programmes of the 
American Association do not include the general 
sessions whioh are so characteristic of meetings of 
the British Association. The American Association 
has suoh general sessions, often of distinction, but 
relatively to the remainder of its programme they 
are much less important than those of the British 
Association. In addition to the address of the 
retiring president of the Association, there are 
two regular evening general sessions, one under 
the auspices of the Society of the Sigma Xi, an 


honorary scientific sooiety, and one under the 
auspices of the Phi Beta Kappa, an honorary 
scholarship society. The retiring president of the 
Association, Dr Wesley C Mitchell, chose for the 
subject of his address “The Public Relations of 
Science” [see Natubb, Feb 10, p. 207]. The 
annual lecture under the auspices of the Society 
of the Sigma Xi was delivered by I>r. Kirtley F. 
Mather on “The Future of Man as an Inhabitant 
of the Earth” The Phi Beta Kappa address was 
by Dean Marjorie Hope Nioolson on “Science and 
Literature” 

This year saw the initiation of two new general 
sessions, one under the auspices of the Honor 
Society of Phi Kappa Phi and the other under 
the arrangement between the British Association 
and the American Association for exchange lectures 
on alternate years The former was delivered by 
Dr Isaiah Bowman,president of the Johns Hopkins 
University, whose subject was “Who is Responsible 
lor Peace ?” As British men of science will recall, 
Dr Bowman was invited by the officers of the 
British Association to deliver at its meeting last 
September the first of the British and American 
Association Lectures. 

Although the first lecture by a British man of 
science under the arrangement was not due until 
next June, the arrival of Dr Julian 8. Huxley in 
America just before the Columbus meeting 
presented an opportunity that could not be 
neglected He was invited to deliver the first 
lecture by a British scientific worker and accepted 
the invitation His subject was “Science, War and 
Reconstruction” In referring to this brilliant 
address m my report of the meeting, I wrote as 
follows • 

“The address of Dr Huxley illustrated the 
scientific ideals of impartiality, justice and altruism, 
not simply as ideals without immediate applications 
but as ideals that are urgently needed at this hour. 
Obviously there is now a tide in the affairs of 
scientists that taken at its flood may enable them 
to make the greatest contribution to the progress 
of mankind in the history of the world, but 
neglected may leave them in the position of having 
provided the bark on whioh civilization will drift 
back into the darkness from whence it came. It is 
gratifying that so many addresses and programs 
of the association and its affiliated societies gave 
concrete evidence of a deep feeling of responsibility 
of scientists to society These responsibilities in¬ 
clude also the more fundamental one of laying 
foundations for an organization of society based 
on the essential nature of man ; and they include 
the still deeper one of deriving from the laws of 
the inanimate and animate universes about us and 
within us a basis for ethics whose authority for 
acceptance shall be in our own hearts.” 
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OBITUARIES 


Prof. Alfred Wohl 

ROF. ALFRED WOHL died m Stockholm on 
December 25, 1939, nt the age of seventy six 
years. He was born on October 3, JH03, at (Jraudenz 
and received his early training at the Universities of 
Heidelberg and Berlin He obtained Ins doctorate 
in 1880 at the University of Horhn, working under 
the super\ ision of Prof A W \on Hoffman, and 
spent the next two years m the Laboratoriurn des 
VereuiH fur Rubenzuckerindustne, Herlm, In 1891 
he boeumo PrtvaUtU)t<*nt in Emil Fisc tier’s laboratory 
in the University of Berlin, and in 1904 was appointed 
director of the Laboratory for Organic Ohomistry 
and Technology at the Teehmsche Hochschiile, 
Danzig, a post winch he held until he retired on 
reaching his seventieth birthday in 1933 

During a jwriod of almost fifty years uninterrupted 
research, Wohl made many important contributions 
to both organic and physical chemistry His early 
connexion with the sugar industry probably laid the 
foundation for his deep interest in this branch of 
organic chemistry We owe to him methods for the 
degradation of sugars, the preparation of the optic¬ 
ally active gtycoraldehydo and much of our early 
knowledge of fermentation enzymes He also devised 
methods of making artificial honey which are still in 
use to-dfty, and during the War of 1914 18 produced 
an economical process for growing voast 

In other branches of organic chemistry, Wohl 
carried out the synthesis and investigation of 
many important compounds such as phenylhydro* 
xylamino, the semi-aldehyde of malomc acid, malic 
and tartaric dialdehydes, lactic acid aldehyde, tlio 
acetal of methyl glyoxal, and the preparation of 
ghoxal by the interesting method of the ozoiuzation 
of acetylene He nlso showed that, nitrobenzene 
reacts with potash to give nitrophanol. 

One of Wo til’s outstanding achievements was the 
demonstration of the wide applicability of vanadium 
pentoxide as an oxidation catalyst , by its use he 
carried out the oxidation of naphthalene to phthalic 
anhydride and of anthracene to anthraquinnne, and 
thus opened a new path to tho cheap production of 
intermediates for the dyestuffs industry. 

Wohl always showed a fervent interest m the 
theoretical aspects of organic chemistry, and developed 
a theory of chemical reactivity based on Michael's 
theory of primary association of reaction spots and 
on tho polarity of linkages Much of his work was 
devoted to the substantiation of these ideas and in 
this respect he made special studies of the reactivity 
of bromacetamide, hydrazomum compounds, and of 
the Friodol-t rafts synthesis His interest in theory 
extended to physical chemistry and his most im¬ 
portant contribution in this field was the formulation 
of an equation of state for gases, based upon a simple 
modification of van der Waals’ equation He also 
published a senes of papers in the BenchU on methods 


of analysis of gases. In developing these methods, 
he devised a new tyj>e of gloss tap and also a means 
of producing vacua suitable for low-pressure distilla¬ 
tions by the use of charcoal cooled by liquid air and 
an ordinary" filter-pump 

Wohl was a man of outstanding personality and 
an enthusiastic, ardent, and inspiring teacher He 
spared no effort to help his students, and during 
term it was his daily practice to gather them together 
in small groups m the laboratory* and discuss with 
them their rosearoh problems 

Many" honours were conferred on Wohl He held 
the office of president in the Deutsche Ohemische 
(Jesellschaft in 1933 and was given the honorary 
degree of Dr Ing of tho Teolinische Hochschiile, 
Hanover, in 1928, and Dr Agr of tho Landwirtschaft- 
liche Hochschule, Berlin, in 1931 

Although he retired m 1933, he carried on experi¬ 
mental work unt il 1938, and in his lost years (leveloped 
a process for the manufacture of pulp from fibrous 
vegetable materials 

Mr, R. A. Smith 

Wi: regret to record the death, at the age of sixty- 
six years, of Mr Reginald A . Smith, formerly keeper 
of the Department of British and Medieval Antiquities 
of the British Museum, which took place at Colchester 
on January 13. 

Reginald Allender Smith was born in 1873 and 
educated at. Christ's Hospital and University College, 
Oxford In 1898 he was appointed to the staff of 
the British Museum in the Department of Ethno¬ 
graphy and British and Medieval Antiquities, os it 
then was, of which Charles Hercules Read was at that 
time keeper Smith was assigned to the arch'eologioal 
collections, of which lie became keeper in 1927, after 
the ethnographical collections had become a distinct 
department He retired in 1938. 

Smith was fortunate both in his chief and in the 
nature of his duties—the care and arrangement of 
the prehistoric and early historic collections of 
ontLqiuties of the Museum. By his association with 
Read he was trained in that appreciation of the 
significance of form and technique in which his chief 
was pre-eminent, while his care for, and arrangement 
of, the collections committed to his charge developed 
to the full his capabilities of scientific precision in 
observation and interpretation of detail which en¬ 
abled him during a period of nearly forty years to 
make to the advancement of arohmological studies 
a contribution which was no less valuable than it 
was individual, and, indeed, unique. 

A variety of circumstances combined to afford 
Smith the opportumty to attain the position which 
he afterward^ held in the archaeological world. Of 
these, one of the most influential was the part 
assigned to him m carrying out the policy initiated 
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early in his career at the Museum of issuing guides to 
the archaeological collections, of which tlie first, on the 
Stone Age, appeared in 1902. Smith was mainly or 
solely responsible for the valuable guides, both m 
the original and in the revised editions, to the Stone, 
Bronze, and Iron Ages collections as well as to those 
of the Romano-British ami Anglo-Saxon periods 

The preparation of these guides demanded an 
intimate and detailed knowledge and understanding 
of the characteristics of each individual specimen in 
the collections in relation to general typology aw well 
as to the development of theoretical reconstruction in 
prehistoric and early historic studies. An even 
broader view was demanded in Smith’s contribution 
ot archaeological chapters to early volumes of the 
“Victoria History of the Counties of England”, which 
had commenced publication also early in Smith’s 
career. 

This thorough grounding in knowledge of the 
detailed evidence bearing upon British archaeology 
pro\ ed of enormous service to scientific studies when 
Smith tn 1908 joined the Council of the Society of 
Antiquaries of London, and afterwards became its 
honorary secretary and then its director, an olllce 
which ho held for many years. Through the ramifica- 
tioi s of the Society’s many activities he was in close 
touch with archaeological research in the field through¬ 
out Britain as well as on the Continent, Not only did 
he himself make many valuable contributions to 
archaeological literature in its technical periodicals— 
las most considerable publication was an exhaustive 
illustrated catalogue of the Sturge collection of stone 
implements - -but &1ho be came to be widely recognized 
as, m a sense, a court of final appeal on the value and 
significance of any new discovery, or any fresh 
evidence bearing on previously ascertained facts in 
the prehistoric field of Britain In the records of 
arohmological discovery of the last twenty years, 
no name, with the possible exception of that of the 
Abb6 Breuil, is more frequently quoted as responsible 
for an authoritative and final opinion than that of 
Reginald Smith. 


Mr. G. L. Bates 

Mr. G. L Bates, who died on January 31, was 
born in the State of Illinois ui 1863 Ho was the 
eldest son of a large family, and inherited his lovo 
of natural history from lus mother. He was educated 
at Galesburg and Chicago, and it was lus father’s 
wish that- he should enter the Church. However, he 
had a great desire to travel and study Nature, and 
lie persuaded his father to send him to West Africa 
m 1895. His first years were spent in Gabon and the 
French Congo, and later he settled m the former 
German colony of Cameroon. 

In 1896 Bates began to send collections to the 
British Museum, and up to 1928 there was a steady 
stream of specimens in all groups. Though primarily 
an ornithologist. Bates did not confine his collecting 
to birds, and he had the reputation as a very successful 
collector of reptiles, discovering some sixty-two new 
species, including Rana goliath and Triohobatrachus 


robustus , the curious hairy frog. In mammals, too, 
ho made many disooveries, and his specimens of 
plants and fishes are models of careful collecting. 
From 1923 onwards he made many expeditions to 
different parts of West Africa, including a trip to 
the Southern Sahara, where he made some interesting 
observations on the affinities of the Saharan avifauna 
Later he undertook the study of Arabian birds, and 
in 1934 paid a visit to Mr. H St J Philby at Jedda. 

Apart, from his expeditions. Bates will always be 
remembered for bis papers on the reversed under¬ 
wing coverts of birds, and his study of the genus 
Sm it bonus. In this laHt he proved by anatomical 
evidence that the genus had nothing to do with the 
normal Passeres This was confirmed later by P. R. 
Lowe, who demonstrated tliat the true position was 
in the Asiatic Euryliflirmhc Perhaps Bates’s most 
important contribution to ornithology was on the 
“Geographical Variation within the Limits of West 
Africa”, in which he showed that these variations, 
whether in colour or size, fall within certain rules. 
In 1930 he published a useful little “Handbook of 
the Birds of West Africa”. 

Bates ’h shy and retiring nature was increased by 
long residence alone, but nevertheless, no one was 
more ready to help others, and he will be missed by 
many In the late autumn he underwent a serious 
operation from which he never fully recovered. 

N B. Kinnkar. 

Prof. Fritz dc Quervain 

Prof. Fritz i>e Quervain, an eminent Swiss 
surgeon, who died last month at the ago of seventy- 
one years, was bom at Smn, the capital of the Valais 
Canton, on May 4, 1868 He received his medical 
education m Bern, where he was assistant to 
Kroneoker the physiologist from 1889 until 1891 and 
to Langhans the pathologist from 1891 until 1892, 
when he qualified. For the next two years he was 
assistant in Kocher’s surgical clinic, and then entered 
on a surgical practice at Ohaux-de-Fonds, where he 
became director of the surgical clinic in 1897 In 
1902 he returned to Born, where he remained until 
1909, when he was appointed professor of surgery m 
the Basle faculty of medicine, and finally m 1918 
occupied the corresponding chair at Bern. 


We regret to announce tho following deaths . 

LiouL-Colonel J A. Amyot, C.M G., lately Canadian 
deputy minister of pensions and national health, 
formerly professor of hygiene in the University of 
Toronto, aged seventy-two years. 

Colonel R. E B. Crompton, C.R., F R S., a pioneer 
in electrical engineering and mechanical road traction, 
on February 15, aged ninety-four years. 

Mr. H. G. Newth, lecturer in zoology m the 
University of Birmingham, on February 17. 

Prof. C, Tangl, director of the Institute of Experi¬ 
mental Physics, University of Budapest, on December 
10, aged seventy-one years. 
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NEWS AND VIEWS 


Waynflete Professor of Physiology, Oxford 

Announcement has been made of t he appointment 
of Dr K. G. T. Liddell, of Trinity College, Oxford, to 
the Waynflete chair of physiology in the University 
of Oxford, which has been vacant since last autumn 
owing to the death of Prof ,1 Mellanbj Dr. Liddell 
graduated in medicine from Oxford and St Thomas’s 
Hospital, and returned to the University as assistant 
in physiology 111 1921 He collaborated in much of 
the later work of Sir Charles Sherrington, including 
the studies on the stretch reflex, the publication of 
the “Reflex Activity of the Spinal Cord”, and the 
revised second edition of “Practical Exercises in 
Mammalian Physiology” He was thus intimately 
associated with the Sherrington School II ih par¬ 
ticular interest has naturally been the physiology of 
the nervous system, and his more independent 
published papers have been concerned with studies 
on the knee-jerk, physiology of the cerebellum and 
spinal cord He has also published work on the 
experimental production of high blood pressure m 
animals Latterly he has elaborated a teclmique for 
study of the postural reactions m the limbs of the 
intact animal over a long period of tune, thus 
exploring the effects of lesions of the spinal cord 
and corpus striatum by operative means He has 
mode himself an authority on this particular branch 
of the subject, hitherto neglected in Great Britain. 

Prof Liddell was elected fellow of the Royal 
Society last \oar As fellow of Trinity College, 
Oxford, since 1021. he haa gained a wide reputation 
as tutor and will be greatly missed m this sphere of 
university life. His long experience as examiner 
and tutor, his wide interests and thoughtful outlook, 
all combine to make him unusually well suited to 
the chair, and we wish lmn every huocosh 

Guthrie Lecturer of the Physical Society 

Thk twenty-fourth Guthrie lecture of the Physical 
Society will be delivered at 5 30 on February 2(1 
at the Royal Institution by Prof V M S. Blackett, 
professor of physics in the University of Manchester. 
The subject of the lecture is “Cosmic Rays * Recent 
Developments” Prof Blackett served with the 
Royal Navy in 1014 10, having previously been at 
the Royal Nu\al Colleges at Osborne and Dartmouth. 
After the War he exchanged a naval for a scientific 
career and went up to Magdalene ( ollege, Cambridge. 
In the Cavendish Lalxirntory he began work with 
the Wilson cloud chamber, a technique of research 
to which he has remained faithful His work during 
1023- 1033 was concerned with the alpha particle, 
lie Khowed that alpha particles make nuclear collisions 
in which energy and momentum are very accurately 
conserved, but he also investigated collisions resulting 
in nuclear disintegration, and showed, for the first 
time, that m a Rutherford disintegration of the 
nitrogen nucleus the alpha particle is absorbed and 
a proton liberated 


In 1032 Blackett developed the counter-controlled 
cloud-chamber device—a method of using the cloud 
chamber in winch the expansion is initiated by the 
passage of the particle to be photographed. This 
has proved to be a most valuable instrument. This 
work led immediately to the detailed study of cosmic 
ray particles , and Blackett and Ocohialini found, 
almost at the same time as Anderson, that positively 
charged particles of electronic mass occur in the 
cosmic rays With Chadwick and Occhiahni, Blackett 
showed the formation of positrons by the passage 
of hard gamma rays through lead. Since that time 
Blackett has concentrated almost entirely on the 
subject of eoHinio rays He has uutinted investigations 
at Cambridge, at London (Birkbeck College) and at 
Manchester , indeed most of the experimental work 
on cosmic rays in Great Britain has been inspired 
by him more or less directly. His own work has been 
chiefly concerned with the energy spectrum of the 
particles, which he has investigated by means of a 
very refined cloud chamber in a strong magnetic 
field. 

Prof. D. R. R. Burt 

Mh. David R R Bitkt, who has just been mode 
professor of /oology in University College, Colombo, 
lias had charge of his department since 1924, and has 
raised it from small beginnings to a school of more 
than a hundred students Prof. Burt is a graduate 
of St Andrews, and was at one time an assistant to 
Sir DV'rcy Thompson ; he also worked under Hans 
Przibram in Vienna He has studied, among other 
things, the very numerous cestode parasites of the 
Ceylon fauna Some years ago he devised, and 
described in Nature, a method of anatomical injection 
with rubber-latex which has great advantages and 
has come into everyday use, esjiecially m America. 

Centenary of Sir Hiram Maxim 

Amonu the great mechanical mvontors of last 
century, none was known to a wider public than 
Sir Hiram Maxim, who was born on February 25, 
a century ago When he came to Europe in 1881 
to attend the Pans Exhibition, he was the engineer 
of the first electric light company in the United 
States, but was known to few m Great Britain. He 
had, however, already taken out a goodly number of 
patents, had invented a gas-making machine for 
lighting buildings and had done much original work 
on the incandescent electric lamp, dynamos, regu¬ 
lators, boiler plant and suchlike. When on the 
Continent, his attention was attracted to the subject 
of machine-guns. His countrymen Gatling, Gardner, 
and Hotchkiss had all invented machine-guns, and 
so ha4 the Swedish engineer Nordenfelt. None of 
their guns, however, had proved entirely satisfactory. 

In Paris Maxim drew the design of his gun, and his 
original gun was made in a workshop at 57 a Hatton 
(Continued on page 299) 




SHORT 

Biology 

(i) Bacteriology 

For Medical Students and Practitioners. By Prof 
A D Gardner (Oxford Medical Publication* ) 
Second edition Pp vin-f274 (London • Oxford 
University Press, 1938 ) 6* net 

( 3 ) The Microscope Made Easy 
By A Laurence Wells. Pp 182. (London and New 
York * Frederick Wame and Co., Ltd , 1938 ) 3* 6r/ 
net 

( 1 )T)ROF OAKDJNKK haa managed to include m 
I this small book a surprising amount of 
information on bacteriology, which is adequate for 
the medical practitioner who desires to keep abreast 
of advances in the subject, as well as being detailed 
enough for the medical student, with some supple¬ 
mentary reading. The matter is well presented and 
loadable, singularly free from errors, and well up to 
date. Apart from the descriptions of the pathogenic 
micro-organisms and their effects, such subjects as 
immunity and antibody-antigen reactions, agglutina¬ 
tion and anaphylaxis, and bacterial venation, are 
particularly well done, and the author has managed 
to include short sections on disinfection and the 
hacteriology of water and milk. The additional 
chapter on viruses in this second edition gives an 
excellent general acoount of the subject, together 
with sections on microscopical visibility and the 
bacteriophage. This is a book that can be cordially 
recommended. 

(2) Mr. Wells’s book, as its title implies, is a simple 
guide to elementary microscopy. The descriptions 
are easy to follow, and accounts are given of the 
microscope, and how to examine and mount a 
number of objects—crystals, pond life, diatoms, etc 
The book contains several plates which satisfactorily 
illustrate and name a number of the objects men¬ 
tioned in the text. The beginner without previous 
knowledge of microscopy will find it a useful first 
book on the subject. H. T. H. 


REVIEWS 

The Fauna of British India, including Ceylon and 
Burma 

Edited by Lt -Col KBS Sewell (Published under 
the Patronage of the Secretary of State for India ) 
Butterflies Vol 1 By G. Talbot Pp xxixfflOO + 3 
plntOR (London . Taylor and Francis, Ltd, 1939 ) 
3fw 

OINCE the publication of Bingham’s volumes in 
O the Fauna of India series m 1905 and 1907, 
knowledge of Indian butterflies lias progressed very 
considerably. The issue of new volumes on these 
insects is, therefore, justified Tn the present book 
there is a general and rather elementary introduction 
to certain aspects of the subject as a whole. External 
characters, variation, mimicry and distribution are 
dilated upon in this chapter the rest of the volume 
is devoted to accounts of the species belonging to the 
families Papihorudse and Pieridte and, whenever 
possible, descriptions of the early stages are included. 

The present work is uniform with the othor volumes 
in the senes and maintains the standard already 
established by its predecessors It is a book which 
all who wish to know about Indian butterflies will 
need to consult Rome time will evidently elapse 
before the work is brought to completion by sub¬ 
sequent volumes, since only about ono seventh of 
the recognized speoies are dealt with in the present, 
contribution 

The Structure of Economic Plants 

By Prof. Herman E. Hayward Pp. x + 674. (New 

York : The Macmillan Company, 1938.) 22s, net. 

HIS volume is an outgrowth of the author’s 
courses in plant anatomy at the University of 
Chicago. It is divided into two parts, the first dealmg 
with general plant anatomy, and the second with 
the structure of a selection of plants of economic 
value. These are chosen partly for their economic 
importance, partly as typical representatives of the 
various families, and partly for their anatomical 
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complexity Fruit crops nr© omitted, as the author 
plans a second volume devoted especially to them. 

Part 1, consisting of 109 pages, is an excellent 
condensed introduction to vegetable anatomy. In 
Part 2, the structure of the selected crops is treated 
in detail and full references to literature are given. 
Tt is, in effect, a series of monographs, and should 
prove very valuable to any resoaroh worker who 
requires an account of the basic anatomical structure 
of the plant he is dealing with A special feature is 
the number of diagrams showing the course of 
vascular bundles in stems and other structures. 
Throughout the book the copious illustrations are, 
with one or two exceptions, clear and well drawn 

In matters not purely anatomical, the author’s 
high standard is not always maintained. For example, 
in the discussion of the hybrid origin of ‘Grimm* and 
other variegated alfalfas, the important genetual 
work of Urban (1877) and others, which puts this 
origin beyond doubt, is not mentioned In the 
glossary, phylogeny is defined as “the developmental 
history of a race rather than an individual” ; it 
would surely be preferable to substitute a brooder 
term, such as ‘group’, for ‘race’, winch has a too 
restricted connotation. 

L’Acide ascorbique dans la cellule et les tissus 
Par Prof. A Giroud (Protoplasina-Monographian, 
Band 16.) Pp vi + 187 (Berlin Oebruder Born- 
traeger, 1938.) 12 gold marks. 

N this monograph the sixteenth of the well- 
known “Protoplasma” senes—Prof. A. Giroud 
develops, from an account of Iuh own and other 
hiatoehemical studies on the distribution of ascorbic 
acid in plant and animal cells, an interesting general 
discussion of the biological function of the vitamin 
Although bis treatment is sometimes rather specu¬ 
lative and often superficial, it provides a highly 
stimulating review of the large literature that has 
grown up since Szent-Oybrgi announced the dis¬ 
covery of ‘hoxuronic acid’ ten years ago It well 
repays reading ,1 C IX 

Chemistry 

A History of Chemistry 

By Dr, F. J Moore Revision prepared by Prof 
William T Hall (International Chemical Series.) 
Third edition Pp xxi f 447. (New York and 
London McGraw-Hill Book Co , Inc , 1939 ) 20s 

N this revised edition of a well-known and valued 
work, the account of the earlier period has been 
greatly extended and new material has been added in 
most parts of the text. A valuable feature of the book 
is the attention given to American chemists ; it is 
not generally known, for example, that Crafts was an 
American, although much of his work was done in 
France. The history is brought down to recent times, 
although some of the sections deal mg with atomic 
Structure are now in need of revision, and the state¬ 
ment on p 406 as to the possible future use of the 
electron theory in organic chemistry needs rewording, 


in view of the extensive applications which have been 
made in this field The text is very accurate and very 
few slips have been noted ; among these is the state¬ 
ment on p. 337 that Mitscherhch was Russian, and 
the name Rausch on p. 429 for Ruark. The book is 
most attractively written and displays a truly 
philosophical outlook throughout; the new edition 
may be cordially recommended both to students and 
also the general reader The large number of interest¬ 
ing illustrations should be specially mentioned. 

Hand- und Jahrbuch der chemischen Physik 
HeraiiHgegolxm von A. Euoken und K. L Wolf. 
Band 10. Absehmtt 3 : Starkeffekt, von B. Mrowkn ; 
Elektrischor Kerr-Effekt (Klektnsche Doppelbrech- 
ung), von II A. Stuart Pp 110 -fvi. (Leipzig. 
Akodeimscho Vorlagsgesellschaft m.b II , 1939.) 12 

gold marks 

HE first twenty-six pages are devoted to the 
Stark effect. This brief article will prove useful 
alike to physicists and physical chemists It is written 
m a clear, straightforward stylo After dealing with 
the Stark effect of hydrogen atoms and helium ions, 
consideration is given to the Stark effect of helium 
atoms, of atoms with more than two oircum-nuclear 
electrons, and of molecules The article concludes 
with a treatment of the relationship between the 
Stark effect and other phenomena 

All who are interested or engaged in problems 
of molecular structure will welcome Dr Stuart’s 
capable summary of the electro-optical effect first 
observed by Kerr in 1876 and named after him. A 
discussion of the thooretioal aspects, occupying 
twelve pages, is followed by an account of the 
methods used in the investigation of the effect. 
Various footers which influence the effect are dis¬ 
cussed and the magnitude of the influence of each is 
indicated The last thirty pages illustrate the appli¬ 
cation of Kerr effect data to problems of moleoular 
structure "fables of selected reliable data and an 
extensive bibliography are given. 

Both articles ore treated in a clear, competent 
manner and can be recommended to all interested in 
these topics 

Inorganic Chemistry 

By Fritz Ephraim, Third English edition. By Dr. 
P. 0. L. Thome and Dr. A. M. Ward. Pp xii + 912. 
(London and Edinburgh : Gurney and Jackson, 
1939 ) 28* net 

N preparing the new edition of this well-known 
book, the editors have made a number of useful 
additions covering recent work and have revised 
several parts of the text. There are still some parts 
of the old text which should be removed, as they 
are in contradiction with the new material. The 
point of view is more modem than was the case in 
previous editions, particularly in the sections deeding 
with oo-ordination compounds, and the book is 
certain to maintain its well-deserved popularity with 
advanced students. It provides a very good survey 
of modem inorganic chemistry in a reasonable com¬ 
pass, and the references to the literature will enable 
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both teachers and students to amplify the mformation 
on any particular subject. The printing and lay-out 
are very good and the book is pleasing in appearance ; 
the pnoe is very reasonable. 


Geography and Travel 

Transport in Many Lands 

By W Robert P'oran. Pp. 260. (London and New 
York: Frederick Warne and Co. Ltd, 1939) 
la, 6d. net 

R KORAN *S “Transport m Many Lands" is 
not, an its title may seem to suggest, a 
systematic account of the various methods of trans- 
port practised by different peoples, but to the general 
reader it will probably provo mom entertaining It 
is a record of personal experience and observation, 
more especially in the indulgence of a personal 
preference for animal transport, in the course of some 
forty years of travel in many of the remoter quarters 
of the globe The elephant holds pride of place, both 
as a worker in the teak forests of the East, and aH an 
impressive member of the pageantry of eastern princes 
Some of the instances of its intelligence when logging 
timber are indeed, as the author describes them, 
almost ‘uncanny’ Next to the elephant comes the 
camel, which as Mr Foran points out, when discussing 
ancient trade routes, is one of the most ancient forms 
of animal transport on an economic scale employed 
by man One of the most surprising uses, to which 
the author has put it, is aH a mount for polo in 
Egypt. Apparently the exj>erienoe was enjoyable 
Following on the llama in South America and yak in 
Tibet, Mr. Foran deals with pack animals, the horse, 
mule and donkey, and then reindeer, oxen, and dogR, 
concluding with a chapter devoted to some of the 
strange vehicles and methods of transport he lias 
seon, in which the power of man himself is harnessed. 
It is perhaps scarcely necessary to point out m 
reference to Mr Koran’s account of the reindeer that 
the Hamoyedes and Ostmk of Siberia are not Eskimo 
In his forty years of observation Mr. Foran lias 
witnessed a vast extension of European methods of 
transport among backward peoples in the use of the 
oar and the bicycle Nevertheless he shows how, 
under the influence of environment and tradition, 
old‘fashioned methods still in many regions maintain 
their vitality, and usually for good reason 

L'Asie centrale sovifaque et le Kazakhstan 

Par Charles Steber. Pp. 302. (Paris: Editions 

Sooiales Internationales, 1939.) 35 francs. 

HE part of Central Asia formerly known vaguely 
as Russian Turkestan and now comprising 
several autonomous republios of the Soviet Union is 
little known and is treated mainly in books which lack 
recent information. For the main part, it is an area 
of vast and somewhat arid plains extending south¬ 
ward from Siberia and eastward from the European 
plain, but it comprises also the mountainous little 
explored area in which lie much of the Pamirs and 
allied ranges. Formerly it was a land of sparse 


population and nomadic tribes, but all that is 
changing. Soviet influence has begun to develop its 
resources on a large scale. Irrigation, where possible, 
has led to agriculture, and the cotton output, not to 
say its manufacture, is already considerable. Public 
works, roads, railways and sohools have been built, 
and even in the remoter mountain areas Russian 
influence is spreading. The author of this small but 
informative volume gives a clear record of the land 
and its progress, although his physical introduction is 
somewhat brief. There are simple but adequate maps 
and many references to authorities. 

Geology 

Elements of Geology 

With Reference to North America By Prof. 
William J Miller. Second edition. Pp. x 4*524. 
(London : Chapman and Hall, Ltd., 1939.) 21*. net. 

LTHOUGH prepared primarily for American 
students, Prof Miller’s text-book is written in 
such a simple and interesting style and is so well 
illustrated that it should have a wide appeal. Indeed, 
the author arouses interest in the science at the outset, 
for he takes the novel course of describing, in his 
opening chapter, the evidence for upward and down¬ 
ward movements of the earth’s crust and the 
phenomena of earthquakes—both subjects not too 
remote from everyday life Thonco he leads the reader 
to the study of minerals and rocks, weathering, rock- 
structuro, and the work of rivers, glaciers, wind, the 
sea, underground water, and volcanoes. The develop¬ 
ment of scenery is also simply described Having 
regard to the vast accumulation of data relating to 
these subjects, every author of a text-book must 
decide what to omit and here Prof Miller’s selection 
seems to have been judicious 

Tho second half of the volumo is concerned with his¬ 
torical geology and, except for the penultimate chapter 
on Cenozoic life, has reference only to North America 
Dull stratigraphical details are avoided so far as 
possible and full use is mode of x>alffiOgeographicaI 
maps. The section on early man m the chapter ori 
Cenozoio life has necessarily, however, been largely 
compiled from the records found in the Old World, 
and here tho author is rather less happy in his 
summary than elsewhere in the book. A study of 
articles recently published m Nature would afford 
him material help, and the author might find it 
worth while to seek the assistance of some geological 
and archaeological friends in Europe m wending his 
way through the tangle of conflicting accounts of 
the history of man The volume is of suoh quality 
as to justify the effort 

Ground Water 

By Prof. C. F. Tolman. Pp. xvii + 693. (New York 
and London : McGraw-Hill Book Co , Inc., 1937.) 
36*. 

HIS book makes a notable addition to the 
literature of ground-water hydrology. The 
author assumes the reader to possess an elementary 
knowledge of geology and of hydraulic engineering. 
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and the introductory historical chapter mentions the 
importance of oo*operation between geologist and 
engineer in the study of sub-surface waters. Chapter it 
states the general principles controlling the occurrence 
and behaviour of ground-water, with terms defined, 
and is intended to prov idc a summary suitable for 
the lawyer preparing litigation on the subject ; 
numerous page-references are given in the index 
under the general heading ‘Litigation’. Chapters 
follow with a detailed discussion of rainfall, porosity, 
soils, flow of ground-wafer, and the water-table, the 
last containing a 24-page appendix on prospecting 
for water by geophysical methods, contributed by 
V. A. Heiland 

Selected references to literature (mainly American) 
are given at the end of each chapter Water in 
fractures, artesian supplies, wells, oil-field fluids, and 
sprmgs form the subjects of further sections The 
last two chapters deal respectively with quantitative 
methods of measurement (with extracts from pub¬ 
lications by O. E Moinzor) and the distribution of 
underground water in the United States and the 
Hawaiian Islands The book is illustrated by 189 good 
text-figures , most- of the water-table contour maps 
in Chapter ix lack a statement of scale, which would 
have been helpful in estimating water-table gradients 
There is a useful glossary of more than a hundred 
terms and a generous index 


Mathematics 

An Introduction to Modern Statistical Methods 
By Paul K Ridor. Pp ix 1-220 (New York : John 
Wiley and Sons, Inc. ; London Chapman and 
Hall, Ltd,, 1939.) 13«. erf. net 

r T^HIS text-book on statistical methods is intended 
A for the student- who is interested in applications, 
but who at the same time, while not aiming at a 
complete knowledge of the underlying mathematical 
theory, would like to got a grasp of the main prin¬ 
ciples ami formula* It is thus introductory' both 
to theory and application, and although the dis¬ 
cussion sometimes seems more fragmehtary than one 
would wish, the author lias welded the two aspects 
together into a fairly' unified course 

The statistical concepts of frequency distributions, 
averages and moments, regression, and correlation, 
are first explained, before sampling and significance 
problems are dealt with. After a chapter on the 
binomial and normal distributions, the author then 
discusses the use of “Student’s” and the x* distribu¬ 
tions, ljeforo concluding with the general principles 
of analysis of vananoe and experimental design. 
^Statistical tables required for significance tests are 
included at the end of the book, and appended to each 
chapter is a useful collection of examples. It should 
be noted that in his discussion of the x* test of 
goodness of fit (p. 108), the author omits to warn the 
reader of the necessity for efficient estimation of 
unknown parameters ; m fact, the whole problem of 
estimation, even for an introductory text-book of this 
kind, seems scarcely adequately discussed. M. S, B. 


An Introduction to the Theory of Functions of a Real 
Variable 

By S. Verblunaky, Pp. xi + 170. (Oxford; Clarendon 
Press; London ; Oxford University Press, 1989.) 
12s. 6rf. net. 

O the ordinary mathematical student, geometrical 
illustrations in a text-book on analysis are a 
relief and an inspiration ; to the purists the use of 
figures is a weakness They demand that the theory 
shall be based on arithmetical considerations alone. 
Mr Verblunsky’s treatise completely satisfies this 
demand. For the student of analysis who is already 
acquainted with the subject, a careful reading of this 
book should be a useful discipline m careful and 
logical statement. For the usual type of honours 
student a course of this kind would, we fear, be 
diHastrous 

The \oluino starts at the beginning of tho subject— 
with the positive integers—and leads on by carefully 
graduated steps to the study of functions, sequences, 
derivatives, limits and integrals, closing with a 
chapter on infinite series. There are numerous 
illustrative examples, most of them fully worked out; 
but no seta of examples for practice are provided. 

Mr. Verblunaky’s exposition is, in the rnam, clear, 
concise and accurate We deprecate, however, his 
method of introducing irrational numbers. This he 
bases on the following “Postulate of the Continuum” 
If, for every' », 

a n < «n-fl < a n + (i) n > 

then tliere is just one number € such that, for overy n, 

««< 5< o B H <!)»" 

This postulate is flung at the reader with prac¬ 
tically no explanation or discussion. The effect on 
the beginner is bound to be bewildering. If the book 
is to be uBed as a text-book it will be necessary for 
the teacher to lead up to the postulate by some sort 
of explanatory introduction. 


Medical Science 

Medical Entomology 

With Special Reference to the Health and Well-being 
of Man and Animals. By Prof. William B. Henna. 
Third edition, based on the book known as “Medical 
and Veterinary Entomology”. Pp. xx+682. (New 
York : The Macmillan Company, 1939.) 24«. net. 

ITH the present volume, and those by Matheson 
and by Riley and Johannsen, the student of 
medical entomology is very well catered for in North 
America. Prof. Herms lias, m this book, brought out 
a complete revision of his “Medical and Veterinary 
Entomology”, the second edition of which appeared 
in 1923. Since that time on enormous amount of 
information has accumulated. Its sifting and com¬ 
pression, necessitated in a book of this kind, is no 
light task, and Prof. Herms has accomplished the 
feat with notable success. 

All the more important d iseases and other affec¬ 
tions of man, and of domestic animals, in which 
insects and arachnids ore implicated as carriers or as 
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causative agents, come in for discussion. In addition 
to six chapters of a more or leas general character, 
some fourteen chapters are devoted to insects in 
relation to disease, two chapters to araohmds in the 
same connexion, together with a chapter on venomous 
and urtioarial arthropods and a final one dealing 
with the utilization of arthropods in medioai practice 
Written in a clear, terse style, a great deal of 
valuable information is compressed in rather fewer 
than 600 pages. Prof. Herms’s book can be con¬ 
fidently recommended as an up-to-date guide to its 
subject. 

The Genuine Works of Hippocrates 

Translated from the Greek by Dr Francis Adams 
Pp. ix -f 384-f 8 plates (London : Bailh^re, Tindall 
and Fox, 1939.) 13s G d 

HIK volume appears to be a reproduction m 
book form of Francis Adams’ translation for the 
Sydenham Society m 1849, which Dr Emerson 
Crosby Kelly, the editor, had already published m 
Medical Clastncs for September, October and Novem¬ 
ber, 1838 It contains the following works of Hippo¬ 
crates winch Adams regarded as genuine : The Oath, 
On Ancient Medicine, On Airs, Waters and Places, 
On the Prognostics, On Hegimen in Acute Diseases, 
First and Third Hooks of the Epidemics, On Injuries 
of the Head, On the Surgery, On Fractures, On the 
Articulations, Mochlicus, Aphorisms, the Law, On 
Ulcers, On Fistulflp, On Haemorrhoids, and On the 
Sacred Disease. The present edition has the ad¬ 
vantage over the Sydenham Society’s publication m 
consisting of only one volume instead of two, but 
this has been effected by the omission of (1) Adams’s 
Preliminary Discourse, which deals with the life of 
Hippocrates, his disquisition on the authorship of 
the different treatises attributed to Hippocrates, ami 
the physical philosophy of the ancients, (2) Adams's 
introductions to the various treatises contained m 
the volume, and (3) almost all the footnotes os well 
as a considerable number of the entries of the index. 
The present edition, therefore, will be more acceptable 
to the general reader than to the medioai historian, 
who will miss the learned commentaries of one of 
the most famous authorities in classical Greek 
medicine. 


Miscellany 

The Official Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland 
With a Record of Publications issued during Session 
1938-1999. Compiled from Official sources. Fifty- 
sixth annual issue, Pp. vii-hl76 (London : Charles 
Griffin and Co., Ltd., 1939.) 10s. 

N spite of the dislocation of the work of scientific 
and learned societies by the War, the publishers 
state in their preface to this useful reference book 
that they hope to continue to produce it. Indeed, m 
view of present difficulties, it is a matter for con¬ 
gratulation that the book has appeared so promptly, 
and that no increase has been made in the price. 


E of February 24, 1940 

The volume is slightly larger than last year's issue, 
and contains the usual information relating to 
the addresses, publications and other activities of 
scientific and learned institutions, including such 
official bodies as the Department of Scientific and 
Industrial Research. In many cases the bodies 
referred to will no doubt have war-time addresses, 
but it may be assumed that correspondence addressed 
to their permanent homes will eventually reach them. 

The Theory and Practice of General Science 

By H 8. Shelton. Pp. 123. (London : Thomas 
Murby and Co., 1939.) 3s 6 d. net. 

R. SHELTON’S book ih written chiefly in 
support of a detailed syllabus of general 
science, which he has arranged in the form of topics, 
and it may be said at once that the syllabus is a 
good one. He himself seemB to be m no doubt about 
it, for he writes : “To those who desire to found ft 
course of general science, it can be said quite simply 
and clearly : Hero it is for the first time in a simple, 
intelligible and coherent form”. Mr. Shelton is 
soverely critical of all other syllabuses of general 
science, osjiecially those which have recently been 
compiled by the Science Masters* Association, He 
seems, however, to have misunderstood their aim, 
which was not to mark the end of thought, but to 
display a content of teaching material which masters 
could employ in arranging their own schemes of 
work For this purpose, the form in which the 
S M A. printed its material is more useful than Mr. 
8 hoi ton's, since it can be adapted more easily to 
sjiecial circumstances 

Outlines of the History of Architecture 
Part 4 Modern Architecture, with particular 
reference to the United States. By Prof. Rexford 
Newcomb, Pp xv + 318 (New York . John Wiley 
and Sons, Inc. , London : Chapman and Hall, Ltd » 
1939.) 20s net 

N tho history of architecture class at the University 
of Illinois, Prof. Rexford Newcomb found it 
necessary to devise means whereby both lecturer 
and students could make full use of their oppor¬ 
tunities In these courses, which are largely presented 
by the illustrated lecture method, the students were 
compelled to writ© almost continuously in a darkened 
room, and much of the consequent distraction from 
the subjeot itself was obviated by supplying them 
with mimeographed sheets giving bibliographies, 
references, class assignments and directions—in fact, 
all the routine notes the writing down of which has 
no exercise value. From these sheets this very 
unusual book has been developed, and tho author has 
done well to preserve and publish the valuable digest 
of the facts and examples on which his lectures were 
baaed. The fourth volume of the series is concerned 
with modem architecture—say from the beginning of 
the eighteenth century—and while American archi¬ 
tecture is more Freely referred to, historical, biblio- 
grapluc and other data are oollated from Franoe, 
Great Britain, Germany, the Low Countries and 
Scandinavia. 
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Physics 

Electricity and Magnetism 

An Introduction to the Mathematical Theory Hy 
Prof. John B. Whitehead (Elootnoal Engineering 
Texts.) Pp xi i 221 (New York and London : 
McGraw-Hill Book Oo , Ino , 1939 ) 19* 9 d. 

HE professor of electrical engineering of the 
Johns Hopkms University has written a com¬ 
pact introduction to electricity and magnetism in 
which stress is laid on the physical and mathematical 
theories The historical order is adopted, and the first 
six chapters are concerned with electrostatics. A 
single chapter on magnetism is followed by chapters 
on electrodynamics and electromagnetism, and the 
electrical units receive special attention The chapters 
on alternating currents are of value and deserve 
mention, as they include an elementary account of 
modem methods of computation Finally, a brief 
description is given of the theory of conduction in 
gases To condense so much into little more than 
tw T o hundred pages is a noteworthy feat, and the 
author ih to bo congratulated on his presentation of 
the subject 

Matter, Motion and Electricity 

A Modern Approach to Genoral Physios By Henry 
l)e Wolf Smyth and Prof Charles Wilbur Ufford 
Pp xin-f04H (New York and London • McGraw- 
Hill Book Co , Inc , 1939 ) 25*. 

NTVERSITY teachers of physics who are not 
fettered by examination requirements and can 
plan thoir own courses will find this stimulating 
volume suggestive and helpful Designed for a first- 
year course at Princeton, the book does not profess 
to cover the whole range of physics , but it deals 
with subjects related to the great theme of atomic 
and molecular constitution It will therefore appeal 
to the chemist as well as to the eager student who 
wishes to plunge at once into the latest results of 
modern research on tho properties of matter and 
of electricity The advantages of the practical 
eleotnoal unitH are so great that the authors have 
been led to adopt from the outset tho m K s (motro- 
kilogram-second) system of units 

Cosnuc Rays 

Three Lectures, being the revision nf the 1936 Page- 
Barbour Lectures of the University of Virginia and 
the 1937 John Joly lectures of Trinity College, 
Dublin. By R. A Millikan Pp vin 4-134 + 22 
plates (Cambridge At the University Press, 1939 ) 
8* iki not. 

r T^HE first and jierhaps the most, important lecture 
a is of a general character, in which, together 
with an account ol the historical development of the 
subject, Millikan provides an answer to the often 
reourring question What good are cosnuc rays ? 
He discusses the supreme social importance of 
abstract scientific knowledge, first write applications 
to everyday life, although those may be delayed for 
generations, secondly in providing the example of a 
network of established fact to suoh subjects as 
economics, politics, etc. 


The second lecture is an aooount of the various 
particles—positive and negative electrons, protons, 
photons and mesotrons, and of their discovery. It 
is noteworthy that throughout the book there is no 
mention of the instability of the mesotron, nor 
except in a footnote of its theoretical importance. 

The last ami longest lecture is a study of the 
latitude effects, both at sea-level and high in the 
atmosphere It is valuable m giving in one place a 
full account of all the work of Millikan and his 
collaborators in this field, but is somewhat confusing 
reading, especially to those unfamiliar with the 
subject, as the historical development is given in 
detail All the misconceptions, difficulties and mis¬ 
takes of the [last are treated with equal emphasis 
as the extent of our present knowledge. 

Psychology 

General Psychology 

ByJ P Guilford Pp. xu 4 630. (London * Chapman 
and Hall, Ltd, 1939.) 18* net 

HIS book is divided into six parts. The first 
contains a discussion, on traditional lines, of 
the scope of the subject and a brief outline of the 
nervous system A thorough and highly satisfactory 
section IoIIowh dealing with sensory activities and 
the processes of attention. The chapters op vision 
and hearing are noteworthy. Tho remainder of the 
book deals with the following topics : motivation of 
behaviour ; acquirmg new adjustments ; symbolic 
activity, that is, images, concepts and language ; 
and individual differences ui ability ami personality. 
The weakest chapters are those on human personality, 
which do not reach the standard set by the rest of 
the work 

The book is designed as an introductory experi¬ 
mental text, and each chapter concludes with a series 
of questions planned to test the student’s grasp of 
the chapter Thore are numerous diagrams and graphs, 
and the material is presented with clarity and sim¬ 
plicity. The student of psychology m Great Britain 
will welcome this interesting and up-to-date ex¬ 
position of his subject 

The Mind of the Bees 

By Juhen Franpon Translated by H. Eltringham. 
Pp xi -)-14ti. (London; Methuen and Go, Ltd., 
1939.) 6* net 

HIS little book is a reliable translation of 
“L’Espnt deH Abedies,” the author of which is an 
original investigator and a good observer His work 
has been carried out on foraging bees and not on 
bees within the hive He appears, however, to 
under-estimate the importance played of odours in 
bee-behaviour, and olairas that the first-comer 
communicates the location of a food source to the 
other foragers, who are thus enabled to find it* 
These and many other observations are earned out 
in a scientific manner, but the deductions made there¬ 
from are more open to criticism. In spite of what¬ 
ever defects the book may have, it is suggestive and 
well worth reading. 
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Garden, London. In it Maxim used the force of the 
explosion to work the breech mechanism, and for 
the first time produced a fully automatic gun. The 
Maxim Gun Company was formed in 1864 and soon 
it was supplying guns to many armies. In the 
’nineties Maxim began lus experiments with steam- 
driven ‘captive’ flying machines, on which he spent 
many thousands of pounds. He knew he was trying 
to achieve something thought impossible, and if he 
had little success he at least brought the subject of 
aeronautics into the limelight Scores of distinguished 
men, including King Edward VII, then Prince of 
Wales, visited Baldwynw Park in Kent and rode on 
Maxim’s machine. 

Like Edison, Maxim had but little schooling, but 
became a first-class mechanic and pored over such 
books as Ure’s “Dictionary ot the Arts”. In middle 
life a short handsome man of great strength, he was 
as self-reliant as Ericsson and ns fruitful in ideas as 
Trevithick and Bessemer, Traditional views were 
nothing to hun, and, though he made himself familiar 
with what others had done, ho looked at every 
problem in his own original way He was bom in 
the State of Maine, l T SA., but after his visit to 
Europe he made his home in England, became a 
naturalized British subject, and m 1901 was knighted 
He died ori November 24, 1910, and was buried in 
Norwood Cemetery. 

William Smith 

At a meeting of the Geological Society of London 
on January 17, Dr. L R Cox, of the British Museum 
(Natural History), delivered a lecture on the life and 
work of William Smith, the Father of English 
geology The subject was chosen for two reasons, 
one being that this was the session of the Society 
nearest to the centenary of Smith’s death, and the 
second that Dr. Cox had recently had an opportunity 
of studying Smith’s original notes, diaries and letters, 
which have not hitherto been made public These 
MRS have apparently lain unexamined at Oxford for 
many years, presumably since the death of John 
Phillips, Smith’s nephew, who until his death m 1874 
occupied the chair of geology there They were re¬ 
cently discovered in Oxford in a packing-case by 
Prof. J A. Douglas, the present occupier of the chair, 
and through lus courtesy they have since been 
examined systematically by Dr. Cox. They are now 
catalogued and housed in a specialty built cabinet 
presented by Dr. K S Sandford and Mr. H A 
Sandford. 

There are many gaps and obscure passages m the 
existing records of Smith’s life, and these manu¬ 
scripts throw a flood of light on the activities of this 
great geologist. Apart from the outstanding imj>ort- 
ance of his contributions to geological science, Smith 
lived during the heroic age of geology. The MSS. 
have therefore a more than personal interest, and 
should contribute materially to the history of the 
science during this period. The only existing biography 
of Smith, Phillip’s “Memoirs of William Smith,LL.I),”, 
has long been out of print and is almost unprocurable 
With the new material at his disposal, there is every 


reason for Dr. Cox to prepare a full-dress account 
of the life and work of so worthy a subject, and it 
is to be hoped that its publication may not be unduly 
delayed. 

Treasury Grant to Universities 

It has been decided to maintain the Government 
Grant to the Universities and Colleges at the existing 
level, namely, £2,149,000 In reply to a question in 
the House of Commons on February 20, Sir John 
Simon said “The Government are fully conscious of 
the vital part played by the universities in the life 
of the community, and of the importance of main¬ 
taining the standards of university education as far 
as possible in the strained conditions of war. More¬ 
over the universities are making an essential con¬ 
tribution to the national effort at the present time 
in supplying personnel of the educational standards 
necessary for many national services, as well as in 
affording more direct assistance to a number of 
Government Departments by means of particular 
researches, the provision of Hj>ecializad technical 
equipment in laboratories, and m other ways. I have 
satisfied myself, after consider mg the representations 
of the Vice-Chancellors and the results of a survey of 
university finance carried out at my request by the 
University Grants Committee, that the maintenance 
during the coming financial year of the present 
provision is nocessary if the universities are to con¬ 
tinue to make their contribution to the national 
effort, and the Government therefore earnestly hope 
that local authorities will take similar action.’’ 

British and French Scientific Co-operation 

In connexion with the recent visit of the French 
scientific delegation, Capt. D F. Plugge, chairman 
of the Parliamentary and Science Committee, asked 
the Minister of Supply what arrangements had been 
mode for regular liaison between French scientific 
representatives ami the Advisory Council on Scientific 
Research and Technical Development. Mr Burgin 
made the following written reply : “Regular liaison 
between the Advisory Council referred to and French 
scientific representatives is effected through the 
Mission Scientifique Franco-Bntanniquo, which has 
a permanent Secretary resident in London, who will 
shortly be located in the Ministry of Supply The 
Mission 1ms contact with the whole of the French 
war-time scientific organization There is, in addition, 
a direct link between the Ministry of Supply and the 
French Mmistdre de I’Annement, which can be used 
by the Advisory Council for matters relating to 
scientific inventions, m the form of a Ministry of 
Supply officer who has been appointed liaison officer 
m the Frenoh Minister© and will shortly take up his 
duties in Pans.” 

Physics in War 

A series of public lectures on the “Background to 
Present-Day Problems” has been arranged m the 
University of Birmingham. The second lecture in 
this aeries was given by Prof. M. L. E. Ohphant, 
Poynting professor of physics in the University. His 
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subject was “Physics in War”. Prof. Oliphant 
stressed the value of academic science, which m 
present circumstances can be turned to practical use 
Future development of industry depends on the 
academic development of science, which in Great 
Britain is conducted only m the universities. It is 
therefore ossential tlmt the country should encourage 
academic research m science if we aro to keep any 
sort of supremacy in industry So far, tho War has 
been almost entirely a physicists* war, waged with 
weapons depending for their operation on knowledge 
gamed by physicists 

Prof Oliphant referred to the great value of tho 
pioneer work done by Dr Lane hosier in aviation, to 
the work of Sir William Bragg and Lord Rutherford 
on the detection of submarines, and to the develop¬ 
ment of the high-class optical industry. ‘Wireless’ 
ih proving to be the fundamental controlling factor 
m the present War, and perhaps, when Lt is over, 
the public will realize how great is tho work done by 
physicists m this field The control of the magnetic 
mine presents no difficulties to the physicist Scientific 
and technical men sometimes complain that they 
have not been given any job, and that their talents 
are not being used Some of this criticism is justified, 
Prof Oliphant Raid, because in England thore is a 
tendency to allow administrative offices to be filled 
only bv jiersons with non-technical qualifications. 
He deplored the conclusion that is sometimes reached 
that because a man has technical qualifications he 
cannot discharge administrative duties 

Censoring Scientific Journals 

It is announced that, at the request of Sir Walter 
Monckton, director-general of the Press and Censor¬ 
ship Bureau, Sir William Bragg, as president of the 
Royal Society, has undertaken the formation of a 
scientific panel to assist the bureau m arranging the 
censorship of papers m scientific journals. The 
following have agreed to serve on the panel : Prot 
C R J-farington (biochemistry). Prof V. H Blackman 
(botany and agriculture). Prof A G Egorton 
(chemistry), Dr H L Guy (engineering sciences), 
Prof. P. G H Boswell (geology). Prof. S Chapman 
(mathematics). Dr C, JH Desch (metallurgy). Dr. 
C, G, Darwin (physics), Prof. A V Hill (physiology). 
Prof V C Bartlett (psychology). Prof W. W. C\ 
Top lev (bacteriology and pathology), Prof. M. 
Greenwood (statistics), Sir Guy Marshall (zoology). 

Animals and Plants of Use to Man 

The British Museum (Natural History) is now 
open to the public on Saturdays and Sundays from 
\ p.m until 4 p.m, A special exhibition has been 
arranged m the Shell Gallery to show the animal and 
plant Houreos from which some useful commodities 
come This is too vast a field for the exhibition to 
be an exhaustive one, consequently only selected 
exhibits, illustrating commodities which lend them¬ 
selves to attractive demonstration, are shown. These 
include tho sources of certain textiles like linen, 
cotton, silk and rayon ; plant and animal dyes used 
in commerce; the colouring matter and ingredients 


of Cosmetics; the sources of leathers and of bristles 
for brushes; the plants and animals which produce 
oil in large enough quantities for it to be valuable to 
mankind ; and some of the uses of moulds and 
mushrooniH. Several of the cases have a war-time 
interest; for example, animals of use in war, mar¬ 
garine, bacon pigs, pests of stored food. The object 
of the exhibition is to show the sources of certain 
commodities, and not to give a detailed explanation 
with oxamplos of how the raw materials are worked 
up into the finished products 

Discovery of a Royal Tomb in Egypt 
A further discovery reported from San-el Hagar, 
the ancient Tanis, in the Nile Delta, promises results 
of even greater interest than those anticipated from 
the examination of the remarkable gold and sdver 
sarcophagus discovered on this site by Prof, E. 
Montet, of the University of Strasbourg, in March of 
last year (see Nature, 143, 512 and 552). When 
Prof, Montet returned to Egypt about a month ago 
to reopen his season's work on the tombs of the 
Twenty-first and Twenty-second Dynasties on this site, 
he proposed to examine the sarcophagus which had 
been left unopened The cartouche of Pharaoh 
Psussenes, identified with Shoshonk, had led to the 
attribution of the sarcophagus to that monarch ; 
but in the course of the work of further examination, 
another tomb, it is reportod (The Tivws, February 20) 
lias boen brought to light, which is thought to be 
the royal tomb, while the gold and silver sarcophagus 
is now said to be that of a royal priest. The newly 
discovered tomb contains a huge granite sarcophagus 
and a profusion of funerary ornaments These consist 
for the most part of gold vessels, and include a gold 
cup in the form of a lotus, which is said to be of great 
beauty This is the first royal tomb of the period 
(c noth 1000 b.c.) to be discovered; and it is of 
enhanced importance as belonging to a phase of 
Egyptian dynastic history of which archroologioally 
too little is known. 

Statistical Methods and Ethnographical Observations 
A number of attempts have t>een mode from time 
to time to introduce statistical methods of analysis 
in the study of ethnographical foots, but oertain 
obvious difficulties, more especially the artificial 
abstraction and tho divoroe of so complex an entity 
os an ethnographical foot from its cultural context, 
as a rule have militated against extended and con¬ 
tinued application of these methods. Anthropologists, 
therefore, have watched with considerable interest 
the work of the Culture Element Survey of Native 
North-West Amerioa of the University of California, 
of which Prof. A. L. Kroeber is director. This survey 
was initiated as a result of on attempt to apply 
statistical methods of analysis to the recorded 
ethnographical data concerning the Indiana of 
California by 13, Klitnek, who went to the University 
in 1933 os a Rockefeller Fellow. 

The Survey has now become the most considerable 
example extant of tto application of statistical 
technique to ethnographical observation. Prof. 
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Kroeber, in a progress report covering the work of 
the Survey to April, 1939 {Anthropologtcal Records, 
1: 7, Culture Element Distributions, 11, 1939, Uni¬ 
versity of California Press), records that between 
1934 and 1938 twenty trips to indigenous groups of 
peoples were made by 13 different observers, who 
brought back 279 fllled-m lists of elements. In these 
there are now at least half a million of particularized 
and localized items of cultural fact, or if the supple¬ 
mented notes are included, the number may well be 
nearer a million* Although several monographs 
already have been published, the great bulk of 
this material awaits computation Not only docw this 
task seem beyond human capability as a practical 
method of comparative ethnographic study, but also 
Prof, Kroeber now records that experience in the 
field, 08 well as in the study, counsels a reversal of 
method, at least to a major degree, in a return to 
the observational records of the more orthodox 
ethnographer 

Anglo Soviet Journal 

This new journal has been started with the purpose 
of supplying “the more scientifically skilled and 
specialized workers m the British Commonwealth 
with a regular flow of information, accurate and 
reliable, on the progress and developments that are 
being realized in the U S S.R , in their own field, the 
field which they understand best’'. Very wisely the 
first issue is largely devoted to accounts of exhibitions, 
particularly of the great Agricultural Exhibition hold 
in Moscow last summer, which was unquestionably 
the most magnificent effort of its kuul the world has 
ever seen. Dictatorships are based on propaganda, 
and the Russians are the acknowledged leaders of 
the world in this new art. The design of the Exhi¬ 
bition was coherent and logical • the products of 
each region were brought together into separate 
pavilions, and each of the chief products had also its 
own special arrangements for show, The arehit ec t ure 
was impressive and striking : no one could possibly 
forget the huge statue at the gate or the tower just 
inside, or the beauty of some of the pavilions. 

The visitors included parties of peasants, some in 
picturesque local costume from all parts of the 
Union ; many of them saw their own photographs 
hung up as good workers who had achieved more 
labour days than their fellows, More attention was 
paid to records than to average performances 
Special notice was given to the effort of two farm 
workers, Okhota and Chalova, in getting forty-one 
tons of sugar beet per acre (the average for England 
and Wales is about ten tons). How far the Exhibi¬ 
tion reflects actual performance in the countryside 
cannot bo determined, as no detailed statistics of yield 
or total production have been published so far as 
we know sinoe 1935, though there are some figures 
for the bumper year of 1937 : but that is not the 
question. A forecast is given of the results 
anticipated from the proposed Trans-Volga irrigation 
scheme which, if it matures, and is free from too 
much complication of water-logging and salt, should 
produce food in a region where but little is grown now. 


France’s Colonial Problems 

In an address on “The Establishment of an 
Imperial Economy’* {Bull. Sor d'Encouragement pour 
VIndustrie Nationale , October 1939), M. E. du Vivier 
de Htreel discusses the dependence of France on 
her colonial resources. He stresses the importance of 
science and teoluiology in colonial development and 
the necessity of placing larger resources at the dis¬ 
posal of scientific organizations and technical men 
for the investigation of colonial problems, whether 
m improvement of agriculture, the prevention or 
control of disease, or the opening up of mineral 
resources Such work Hhould not be left precariously 
at the mercy of any local drive for economy M du 
Vivier de Streel refers also to the importance of 
population questions, education and a policy of 
public works, but while covering briefly much the 
same ground as the “African Survey” of Lord Hailey, 
lie makes no reference to that outstanding work 

Studentship for Psychical Research 

Trinity College, Cambridge, has established a 
studentship for the study of psychical research, out of 
a bequest left to the College for that purpose by 
Mr K I) Parrott, as a memorial to F W H Myers. 
Psychical research is defined, for this purpose, as 
“the investigation of mental or physical phenomena 
which seem pnma facie to suggest (a) the existence 
of supernormal powers of cognition or action m 
human beings in their present life, or (b) the per¬ 
sistence of the human mind after bodily death”. 
The studentship is open to any person who shall have 
completed his or her twenty-first year at. the time 
when the election takes place The studentship is 
tenable for one year, but a student may bo re-elected 
once, hut not more than once. The studentship will 
be of such value, not exceeding £300, as the electors 
may award after considering the nature of the 
research which the candidate proposes to undertake* 
Further information can be obtained from Prof. C D. 
Broad, Trinity College, Cambridge. 

January Earthquakes Registered at Kew 

During January 1940 thirteen earthquakes were 
well registered by the seismographs at Kew Observa¬ 
tory The largest of these were on January 6 at 
14h 23m. 2s, and January 17 at lh. 33m. 24s., 

though a doubtful phase preceded this at 29m 35s 
This latter shock was registered at De Bilt (Holland) 
at 33m. Ids. G.C.T , and the shock of January 26 
was also well observed there. The United States 
Coast and Geodetic Survey in oo-operation with 
Science Service and the Jesuit Seismological Associa¬ 
tion has determined the epicentre of the earthquake 
of January 6 to have been lat. 22° S., long. 170° E. 
with initial time I4h. 3*4m. G.C.T. This determina¬ 
tion was based on observations of seismograms 
obtained at Georgetown, Sitka, Apia, Honolulu, 
Pasadena, Fordham, San Juan and Manila. The 
provisional epicentre was in a well-known seismic 
zone of the Pacific Ocean to the east of the island 
of New Caledonia. The earthquake of January 17 
was found by the same authority on the basis of 
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reports from nineteen observatories to have been 
provisionally centred at- lat. 17° N., long. 148° E., 
and to have had initial time lh. 14m. 53s. G.C.T 
This epicentre was in the Pacific Ocean to the east 
of Zeatandia Hank (Mananas Island*). 

The Night Sky in March 

The time of the spring equinox is March 20 18h 
when the sun enters the sign Aries The moon is 
new on March 9 and full on March 23 Lunar con¬ 
junctions with the planets occur as follows • March 
JJd, 8h , Jwpjter J2d J4h,, Saturn I2d 23h , 
Venus . 14d Oh , Mars. It- will be seen from these 
times that the grouping of the bright planets is still 
a conspicuous feature of the western sky after 
sunset, although Jupiter is being lost to view as the 
month proceeds On March 8d 14h , Venus is m 
conjunction with Saturn, and on March 26d. 14h. 
with Uranus Mars is m conjunction with Uranus 
on March 16 Neptune is in opposition on March 14, 
the distance from the earth being 2,716 mil boil miles. 
The constellations of bright stars associated with 
winter evenings are now well westwards when the 
sky darkens after sunset The regions of the sky 
which follows- Leo, Virgo. Ursa Major and Bootes—■ 
though leas spectacular to the unaided eye, are of 
great- interest- on account of the rich fields of extra- 
galactic nebubc With small oi moderate optical aid. 
there is also a number of interesting double stars 
well worth examining, including Uastor (separation 
of components 3 6*), y I corns (4-IP). £ Ursa; Majoris 
(1’7*), y Virgims (5 7*), £ Ursa* Majoris (14*) and £ 
Herculis (1 -U). The last binary lias a jieriod of about- 
35 years and was discovered in 1782 by Sir William 
Herschel , the greatest separation of its components 
is ]■$" Under favourable conditions the Zodiacal 
Light may be Heen after sunset during this month. 
On fine evenings when the moon is absent, it is also 
worth while looking for auroras, for m March occurs 
one of the senu-^early peaks in auroral frequency. 
[All tunes are given m Universal Time ; subtract 
1 hour from Summer Time ] 

Announcements 

The Uni versify of Oxford has decided to confer 
the honorary degree of D.Se on Dr. E V. Appleton, 
formerly Wheatstone professor of physics at King’s 
Pollege. London, and Jacksonian professor of natural 
philosophy in the University of Cambridge. Dr. 
Appleton is now secretary of the Department of 
Scientific and Industrial Research. 

Puof A. L. Mkixanby will deliver the Thomas 
Lowe (Iray Lecture of the Institution of Mechanical 
Engineers on March J5 t at 6 p.m. The title of the 
lecture will be “Fifty Years of Marine Engineering”, 

The Herbert Jackson Prize for 1939 of the L.M.S. 
Railway has been awarded to Mr, H I. Andrews, 
of the Engineering Section, Research Department, 
Derby, for hi a paper entitled “The Development of a 
Refrigerating Machine for Use on Trams”. 


Feb. St; 1940, v-dt. w 

The council of the Institution of Naval Architects 
has awarded the Premium of the Institution for the 
year 1939 to Mr. A. NiehoUfi, for his paper “The 
All*Welded Hull Construction of H.M.8. Seagull. 
The Wakeham Prize for 1939 has been awarded to 
Mr. A Emerson, for his paper “The Effect of Shape 
of Bow on Ship Resistance (Part 2)”. 

Dr Warfield T Lonocopk. Baltimore, line been 
elected president of the board of directors of the 
Rockefeller Institute of Medical Research in succession 
to the late Dr Charles K. Htockard. 

The Alfred Denker Foundation Prize for 1939 lias 
been awarded by the German Otorhinolaryngologioal 
Society to Dr. Lotar v. Hofmann, of Vienna, for a 
work on the influence of diseases of the ear and 
upper respiratory tract on the development of the 
infant and young child. 

The Committee of the Physiological Society which 
was planning the Seventeenth International Congress 
of Physiology at Oxford in August- 1941 under the 
presidency of Sir Charles Sherrington has decided, 
with reg/ot, that the Congress must be postponed 
Arrangements for the future will be made in consulta¬ 
tion with the Permanent International Committee. 

The Central Association for Mental Welfare, in 
co-operation with the University Extension and 
Tutorial (lasses Council, will, if sufficient applications 
are received, hold a course on mental deficiency at 
the London School of Hygiene, Keppel Street, W.C 1, 
from April 8 to 20. The lecturers will include Dr, 
A. F. Tredgold, Dr. Henry Herd and Miss Lucy 
Fildes Further information can be obtained from 
Miss Evelyn Fox, c/o University Extension Depart¬ 
ment, at the School of Hygiene. 

A research scholarship of the value of £250 a 
year and tenable for two years has been founded by 
the Wrought Light- Alloys Development Association 
to encourage and facilitate research in the application 
of light alloys to ship const,ruction. The scholarship 
will be administered by a committee of the Institution 
of Naval Architects, and it is hoped to make the 
first award in September 1940. Full particulars of 
entry, which closes on July 31, can be obtained from 
the Secretary, Institution of Naval Architects, 10 
Upper Belgrave Street, London, S.W.l. 

A prize of £20 with a diploma is awarded annually 
by the Council of the Royal Asiatio Society for an 
essay on some selected subject. The object is to 
encourage interest in the history and civilization of 
the East among non-Asiatics. In order to increase 
the basis of interest, the Council has decided to offer 
alternative subjects for the next competition. The 
two subjects are : (i) “Compare briefly the British, 
French and Dutch Systems of Administration in the 
East” ; (u) “The Development of Modem Turkish 
Literature”, An essay on either subject may be 
submitted, and must be in the hands of the secretary 
at 74 Orosvenor Street, W., by October 1 next. 



No sew. Feb. 24, 1940 


NATURE 


309 


LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot undertake to return, or to correspond with the umler8 of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN, 

Notes on points in some of this week’s letters appear on p. 308 . Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS 


Photo-Oxides of Carcinogenic 
Hydrocarbons 

In a recent nolo under the above title 1 , Prof. .T W 
Cook described a number of water-insoluble per oxalic 
photo-oxides derived from carcinogenic hydrocarbons 
Experiments made in Cambridge during the past 
year indicate that a photochemical oxidation product, 
which is different in character both from those pre¬ 
pared by Cook and from the alkali-soluble materials 
prepared by Borland, can be obtained from 3 4- 
benzpyrene under suitable conditions 10 c.c of a 
0*1 per cent solution of the hydrocarbon m benzene 
(B D H., ‘Specially Pure’) is irradiated for one hour 
in an open Petri dish placed three inches below a 
neon-sensitized mercury lamp of the type described 
by Melville®, nearly all the energy radiated from which 
is concentrated in the 2536 A resonance line The 
remaining benzene is quickly evaporated off in a 
current of air, and the dry residue is extracted with 
10 c.c. of glass-distilled water or with weak alkali 
(Af./500 NaHC0 3 ) and filtered The resulting solution 
is oolourDss —unlike the solid residue—and its absorp¬ 
tion speotrurn, I, contains two very well-defined bands, 
With maxima of intensity at about 3600 A and 
2760 A respectively When the aqueous solution is 
allowed to stand, the band at 3600 A. disappears, 
while that at 2760 A becomes less intense, in the 
course of 3-4 hours, II The spectrum is not of the 
dihydroanthracene type such as is that, for example, 
of the water-soluble endosuccinate derivative of 
1 *2:5: 6-dibenzanthracene. It mdioatea, however, 
that a Labile water-soluble photo-oxidation product 
can be prepared from 3 : 4-benzpyrene, even though 
this compound gives no photo-oxide of the peroxidic 
type. Schulman and Rideal® have shown that the 
labile constituent of the aqueous solution can be 
adsorbed readily on to protein monolayers. These 
observations may be correlated and compared with 
the experiments on the photodynamic activity of the 
hydrocarbons described by Mottram 4 . 

Benzene, irradiated under identical conditions, 
yields a small quantity of an oily residue which 
dissolves freely in water to give a clear yellow-coloured 
solution. The absorption spectrum of this solution. III, 
also contains a well-defined band at 2760 A. ; but this 
is now associated with a very wide band the maximum 
of which is at about 3960 A., and the absorption curve 
passes through a minimum at 3600 A. This material 
oannot be identified with any of the usual impurities 
in benzene. The same result was obtained with highly 
purified specimens (i) obtained from the Bureau 
d’Etalona Physico-Chimiquee in Brussels j (ii) pre¬ 


pared by the method described by Lowry and 
Allsopp* ; and (in) from B D.H , ‘Specially Puri?’, 
an used for the irradiation of 3 : 4-bonzpyrene 

In preliminary exfiernnents, embryonic chick heart 
lias been grown for two passages (4-6 days) in a 
medium composed of fowl plasma and chick embryo 
extract to which had been added either (a) the 
aqueous extract from irradiated 3 : 4-benzpyrene, or 
(6) the aqueous extract from irradiated bonzene. A 
high percentage of the mitotic cells in scries (a) 
was abnormal, and prophase was prolonged, as 
compared with control cultures or with senes (b). 



(1 am indebted to Dr. A. Glucksmann for making 
the cytologioal examination of these cultures.) It is 
concluded that the labile product from 3 : 4-benz¬ 
pyrene may have lugh biological activity, and experi¬ 
ments to isolate the substance, to elucidate its 
chemical and biological nature and to determine the 
part played by the benzene solvent in its production, 
are in progress. 

I am also indebted to Prof. E. K. Ridoal and to 
Dr. H. B. Fell for much valuable advice and assistance, 

C. B. ALlsopp. 

University Department of Colloid Science 
and Strangeway a Research Laboratory, 

Cambridge. 

Jan. 29. 

> Cook, J W„ Martin, R„ and Koc, E M. F„ Nattob, 149,1020 (1080) 

* Melville, H W„ Tmru Fared 8oc. t 92 , 1525 (lOSfl), 

* Sohulman, J., and Rtdaat, B. K., NaTOBs, 144,100 (1089). 

* Mottram. J. 0., and Dontaoh, I., Lancet, 1156 (1088). 

1 Lowtt, T, M„ and Albopp, C. B > Free. Bav. Sot., A, III, 46 (1061) 
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Some Properties of Laccase from the 
Latex of Lacquer Trees 

We have previously shown 1 that laccase, the 
oxidizing enzyme present m the latex of the Indo- 
Chinese lacquer tree {Rhus fniecedanea ), is a eoppcr- 
protein compound Our purest preparation of this 
enzyme, winch catalyses the oxidation of polyphenols 
and diamines, contained 0*154 per cent copper and 
0*45 per cent nitrogen, corresponding to about 45 per 
cent protom The remaining traction of the prepara¬ 
tion was composed of a polysaccharide This prepara¬ 
tion had a strong blue colour which disappeared 
reversibly on the addition of reducing substances or 
substrates and irreversibly on heat mg the enzyme 
to about 00 11 (' or acidilying it 

It was, however, impossible to ascertain whether 
this deep blue colour was due to a Hj>ocial combination 
between the copper and the enzyme protein or to a 
colouring substance present m our preparations 

In order to determine tho relationship between the 
colour and the enzyme we have made an attempt to 
obtain and study this enzyme from other sources 
such as the latexes of the Japanese and Burmese 
lacquer trees ( Writs verm c^fera and Metonorrhcea 
iimbatu). As a result of this study we are now able 
to slate that the laccases obtained from all three 
sources arc copper-protom compounds and that the 
blue colour of all those enzyme preparations is not 
due to the eopfier but to the presence in these pre¬ 
parations of a blue pigment, the nature of which is 
under investigation. Although we have been unable 
to obtain an active enzyme preparation free from the 
blue pigment, the latter can be easily obtained com¬ 
pletely free of copper ami protein but always mixed 
with carbohydrates The pigment preparation separ¬ 
ated from the enzyme can lie reversibly reduced to its 
louco compound and irreversibly decolorized by 
strong acids and by boiling The facts that the blue 
pigment of an active enzyme preparation is much 
more sensitive to acids and to heating than tho free 
pigment, and that a colourless enzyme preparation 
could not- be obtained, suggest the possibility that 
the pigment ih m some way connected with the normal 
activity of the enzyme. It is, however, impossible 
to Hay without further study of the problem whether 
tho pigment is intimately bound to the enzyme mole¬ 
cule as an additional prosthetic group or is bound 
to a carbohydrate and acts os a carrier between the 
enzyme and certain substrates The purest laccase 
preparation we have so far obtained contains 0*24 per 
cent copjier and is st ill of a deep blue colour 

Alt hough laccase shows a very widerangeof activity, 
extending to a great variety of orf/io- and para- 
phenols, diamines and ummopbenols, it does not 
catalyse the oxidat ion of monophcnols such as p-cresol 
Tins peculiar property of laccase preparations sug¬ 
gested at first that these preparations are devoid 
of an additional factor essential for this reaction 
and present in crude extracts of mustirooms or 
potatoes. It was, however, a matter of some sur¬ 
prise to us to find that the addition of such crude 
extracts to laccase preparation not. only fails to 
reactivate it in relation to p-cresol, but also that the 
crude extract itself in presence of laccase loses its 
ability to catalyse the oxidation of tins mono phenol. 

This peculiar inhibitory property of laccase pre¬ 
parations can only be ascribed to laccase itself and 
not to some additional factor present in the prepara¬ 
tion. In fact, this property is not affected by dialysis, 


it is absent m blue pigment preparations devoid of 
laccase and it disappears from laccase preparation 
on boiling or after any other treatment which destroys 
the enzyme 

D. KeILIN. 

T. Mann. 

Molteno Institute, 

University of Cambridge. 

Fob 2. 

* KMlm I) and Mann, T , NatCKK, 148, 23 (1939) 


Inactivation of Prolactin by Treatment 
with Phenyl isocyanate 

Phenyl ureido derivatives of serum albumin 
peptone 1 , plastem 8 , and native proteins*, have been 
prepared by treatment with phenyl isocyanate. This 
reaction is eminently suitable for masking the free 
ammo groups of protein, molecules without doing 
further damage, since the reaction conditions are 
very mild (0° C and pH 8) Hopkins and Worm all* 
concluded that phenyl wocyanate reacts only with the 
free anuno groups of the lysine components of the 
protein molecules. 

In view of reports that prolactin, the anterior 
pituitary hormone which stimulates the pigeon crop- 
gland. can be inactivated by acetylation with ketene 4 , 
and treatment with nitrous acid 5 , we wore led to 
compare the crop-stimulating activity of prolactin 
with that of its phenyl ureido derivative 

Phony I ureido prolactin was prepared by treating a 
solution of purified prolactin from ox pituitary with 
phenyl isocyanate at pH 8 and 0°, diphenyl urea from 
excess phenyl isocyanate being removed by centri¬ 
fuging The pigeon crop-gland stimulating activities 
of this and a control solution were estimated by 
Rowlands’* systemic method 


" 

Test liquid 

No ol 
birds 

No of 
dally 
Injections 

Volume 
injected 
(ml) 

Mean 

crop wt, v ioo 
body wh 

Prolactin 

ft 

« 

1 

1 12 

Phenyl ureido 
prolactin 

1ft 

6 

1 

0 45 


The results in tho accompanying table show that 
destruction of the free amino groups by reaction with 
phenyl isocyanate has resulted in a very marked loss 
of activity The percentage inhibition (see Fotley*) 
was approximately 87. The observations of Hvans 
and his oo-workers 4 .*, that the crop-stimulating 
activity of prolactin depends on the presence m the 
molecule of free ammo groups, appear therefore to be 
confirmed. These experiments are being continued. 

A. C. BOTTOMliDY. 

8. J. Folley. 

National Institute for Research in Dairying, 

Shinfield, Reading. 

Jan, 30. 

1 Rapcr, H, S , Hofm Bttlr,, 9,108 (1907). 

• Folley, 8. J , Bxochm, J. t 96, 99 (1939). 

* Hopkins S, J, sod Wormall, A., Bioehen. J. p «7, 740 (1038). 

« Lt, 0 H > Simpson, M K„ and Evans, H. V., 8n*ne«, 19,140 (1939), 
1 14, l\ H., Lyons. W, R , Slmjwon, and Evans, H* H.* 

CO, 876 (1980) 

4 Rowland*, I W„ Quart\ J. PAam, and PAorewcof., 10, 9W (1037k 
? Foiley, 8 J , Endomnototry, £4* 814 0039). 
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Hyperprothrombinaemia During 
Pregnancy 

The determination of protlirombin in blood plasma 
acquired especial importance after the discovery 1 of 
vitamin K, which is known to play a certain part 
in the formation of prothrombin. During my re¬ 
searches on the normal and pathological variations 
of prothrombin I have found the concentration of 
prothrombin m pregnant women to be remarkably 
high, a condition not formerly known 

The determination of prothrombin in plasma has 
been carried out according to a method recently 
indicated by me* My method differs from those of 
others m that the protlirombin is determined in rela¬ 
tion to a standard prothrombin solution. It has 
proved justifiable to take the blood plasma of the 
investigator as a standard solution By means of 
this method the prothrombin values of 104 normal 
persons of both sexes have been determined If' the 
average value is put at 100, the distribution has been 
found to range from 82 to 118 with a standard devia¬ 
tion of 0*58 

The results of the determinations of prothrombin 
in pregnant women are seen m the accompanying 
table The figures indicate the a\erage prothrombin 
value ui the womon examined 


Mu nth of pregnancy 

Number of subject 

Avcraii*' prothrombin 
value 

1 2 

7 

105 

2 3 

8 

111 

3-4 

7 

123 

4-5 

6 

130 

5-6 

4 

149 

6 7 

7 

146 

7-8 

.'» 

152 

8 0 l 

27 

160 


It is apparent from this table that the average 
prothrombin values of all pregnant women examined 
aftor the third month of pregnancy are considerably 
higher than the average value of the normal material 
and exceed the highest values observed in the latter 
The figures indicate a steady rise from the third 
month until the end of pregnancy. 

One month after delivery, normal prothrombin 
\ alues are found 

The significance of hyperprotlirombmaemia m 
pregnant women will be further elaborated m a 
forthcoming publication. 

O. Thordakson 

Biochemical Institute, 

University, 

Copenhagen 
Jan, 24. 

1 Pam, H , J , 23, No 0, 1273 (1935) 

1 Thordferson, O,, Norditk Medunn, No, 3 (10*0) 

Interferometric Serum Test for Cancer 

A practical optioal test of the blood serum tliat 
appears to prove of assistance in the early diagnosis 
and prognosis of oancer is here described, the validity 
of which has been ascertained in a few hundred clinical 
oases. 

The test involves the measurement of the densities 
of a certain number of samples of the person’* blood 
serum, by the use of an interferometer. The density 


to be determined is the result of interaction between 
an extract of cancer cells and the serum under 
examination. 

Previous studios leading up to tho test were those 
of Dr. Ernest Freund and G. Rammer 1 , F Neuberg 
and A. Waterman*, further refined by Drs. H Will- 
hmm and K Stern*. The first four investigators 
claimed to have established the following facts ; 
A lysiH of cancer colls takes place in the blood serum 
of non-cancerous jierwons Serum of cancerous persons 
has not only no lytic substance but even a substance 
which protects cancer cells from destruction. 

Willheim and Stem, however, stated that a 
diagnosis of carcinoma could not be made merely 
by determining the presence or absence of any 
specific cancer-destroying substance They postulated 
the exist ence of cancer-destroymg and cancer- 
protecting chemical prmciples m the sorum. the 
difference in the balanco of which determined whether 
or not a serum could bo clinically associated with 
carcinoma 

It seemed that a surer and simpler diagnostic 
reaction should be obtained by using an extract of 
human cancer cells mstead of the whole cells. An 
alcoholic extract, of carcinoma of the hreast, because 
of its convenience of freedom from infection, was 
prepared to serve as the testing agent Four test 
tubes are set up Into each of these is pipetted the 
same amount of cancer extract. 0 05 c.c. Next;, the 
serum to be tested is added m each tube m increasing 
amounts, 0*05, 0 25, 0 5 and 1*0Ye respectively 
Thus lour grados of dilution of tho extract with the 
serum are established The tubes are then incubated 
at 37° C for 12 hours Sorum is then added to the 
first three tubes until the level is the same as for the 
fourth tost tube All tulies are carefully shaken and 
alloworl to settle in a refrigerator for six hours. 

Interferometer readings are made to obtain the 
densities of the four dilutions of the extract with the 
serum The pattern of the readings plotted out 
graphically shows a characteristic difference between 
the cancerous ami non-cancerous sera 

Compared with tho pattern of the four interfero¬ 
metric readings of normal sorum, that of tho cancerous 
serum shows a ‘disturbed balance’ between the cancer- 
lytic and cancer-protective properties. 

A canror curve slowly changes to a normal curve 
after successful operation It changes again from a 
normal to a cancer curve in the earliest stages of 
recurrence A cancer curve does not change post- 
ofieratively if metastases have already taken place 
or are about to take place elsewhere in the body. 

The test reaction failed to appear when serum of 
a pregnant woman or of a person with tuberculosis, 
syphilis or numerous other diseases was used. How¬ 
ever, as was to be expected, fever and intensive X-ray 
treatments influenced the serum so as to make the 
test uncertain. Extract of normal organs, for ex¬ 
ample, fibroid tissue, failed to show any reaction. 

This preliminary report deals with 325 cancer cases 
in which the test was proved to be 96 per cent 
correct Altogether 575 cases have boen tested 

M. W. Mrttenlbiteh, 

St. Clare’s Hospital, 

Tumor Division, 

New York City, N.Y. 

Dec. 25. 

1 Freund and Ksmlncr, W%mer KUn, I Voch , SI 378 (1910), 

* Wfetmnao, A., BCoofmm Z„ 189, 05 (1927) 

• W Whelm fend Stern, Biocktm, Z , 889, 473 (1031), 
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A Vacuum Core-Sampler for Deep-Sea 
Sediments 

Fkw geophysical problem** have such important 
boar mgs as that of sampling undisturbed sediment 
cores of great length from ocean deeps Questions 
pertaining to the permanence of ocean basins or their 
subsidence, to continental drift, to climatic changes 
and to variations m volcanic activity* etc , can best 
be answered through studies of the stratigraphy of 
deep-sea sediments, sampled in the manner just 
indicated Recently, Dr Piggot of the Carnegie 
Institution of Washington has obtained cores from 
the north-west Atlantic bottom approaching 3 m. 
in length, bv projecting the sampler into the sediment 
by means of an explosive charge 

According to a scheme advanced by one of us at 
the meeting oi the International Council in 1933, 
the hydrostatic pressure prevailing at great depths 
has been utilized for forcing a tube-sampler down 
into the sediment The first instrument, constructed 
during lost summer m the workshop of this Institute 
anil put to pract ical tests in the fall of the same year, 
consisted of a 2 rn length of steel tubing, 2 in, wide, 
closed at its upper end and having a water-tight 
piston at its lower end, released by trigger action 
as soon as it touched the sediment surface The an 
was pumped out of the tube before immersion, so 
that the piston, followed by a column of sediment, 
was able to move up to the upjier end without com¬ 
pressing any air behind it, winch might otherwise 
expand and push out the core on hauling up the 
sampler to the surface The tehts made with this first 
samplor proved the release to function well, and the 
tube was filled with sediment ; hut at depths 
exceeding 150 m the Hfiock due to the impact from 
the piston proved too severe for the steel bolts 
securing the lid to the upper end of the tube More¬ 
over, the looser kinds of sediments were sucked into 
the tube, before it had tune to descend completely 
into the sediment 

A modified inst rument was accordingly constructed 
with a cylindrical container of much wider bore 
attached to the upper end of the tulie The con¬ 
tainer is evacuated, whereas the tube itself is com¬ 
pletely filled with water which, after the release, is 
free to enter the container through a nozzle of 
a more or less narrow bore, according to the depth 
m which the sample is to be taken Thus tho rate 
at which the tube sinks into the sediment can bo 
made practically equal to the rate at which the 
sediment core mounts into tho tube Tests with 
this new sampler made at deptlis down to 240 rn. 
have been entirely successful, cores of lengths 
varying between 160 cm. and 200 cm being readily 
obtained Markings on the outside of the tube 
proved the sampler to have sunk mto the sediment 
to a depth agreeing to within a few centimetres with 
the length of the core A deep-sea sampler with a 
larger spherical container and a tube 6 metres in 
length is now being constructed and gives hope of 
obtaining cores of approximately the same length 
from depths of 4,000 m. or more 

With all types of samplers hitherto used, including 
that of Dr. Piggot, the friction against the inside of 
the tube prevents cores of equal length to the depth 
of immersion m the sediment being sampled 
(see Pratje’s recent experiences in the Baltic). 
With the vacuum sampler this friction is counter¬ 
acted by suction, properly regulated, so that the core 


will give a true picture of the undisturbed strati¬ 
fication of the sediment. Moreover, since the force 
pressing the tube down mto the sediment increases 
with the bore of the tube, and with the depth of 
water, it should be possible to obtain cores of still 
greater thickness and length, say 10 m. if not even 
more, by means of this sampler. The instrument 
will be described in greater detail m a coming issue 
of Meddrtanden frhn Ocean ografiska InstiHUet f 
Odteborg 

Hans Pettersson. 

Borje Kuixenberg. 

Oceanografiska Instituted 
Stigbergstorget, 8, 

(iot-eborg, 4 

1 Ann IlydrhjraphtA, 21!l (lOflfl) 


The a, p Transformation of Quartz 

Sir 0 V Raman and T M. K. Nedungadi have 
discussed m Nature of January 27 a remarkable 
series of photographs showing the spectrum of 
monochromatic light scattered in a quartz crystal 
at various temperatures up to 530° V , not far from 
the transition point at 575° 0 Their results are of 
special interest to me because they servo to confirm 
my opinion that, at, any transition temperature 
(including tho melting point), some kind of resonance 
occurs between two frequencies winch characterize 
the two phases concerned. In other words, the transi¬ 
tion takes place when there is close agreement be¬ 
tween a frequency characteristic of the first phase 
and another frequency characteristic of the second 
phase Since resonance may occur when this agree¬ 
ment is not quite exact, an explanation is possible 
of the fact that for many substances the ‘setting’ 
point ih not quite the same as the ‘fusion’ pouit. 

In the experiments on quartz, the authors state 
that “the 220 cmr 1 line behaves m an exceptional 
way, spreading out greatly towards the exciting line 
and becoming a weak diffuse band as the transition 
temperature is approached. On the other hand, the 
other intense lines [including 132 and 468 cm.* 1 ] 
having buth larger and smaller frequency shifts 
continue to be easily visible, though appreciably 
broadened and displaced”. They infer that the 
binding forces corresponding to the line 220 cm.- 1 
diminish rapidly with rising temperature, and also 
that the increasing excitation of this particular mode 
of vibration and the resulting deformation of the 
atomic arrangement are m a special measure re¬ 
sponsible for the changes in the physical properties 
of the crystal, as well as for inducing the transforma¬ 
tion from the a to the (J form. 

So far as I am aware, there is no information avail¬ 
able as to the characteristic frequency of p-qu&rtz 
save that which is obtainable from the Sutherland- 
Lindemann formula 


v 


3 08 x 10 1 * 

pi/* 



where T is the absolute temperature of the melting 
point, M is the molecular weight, and V is the mo¬ 
lecular volume. Assuming that T is 2,053° K,, and 
the density is 2-65, the calculated frequency is 
3'63 x 10 11 sec* 1 , corresponding to 212 cm.- 1 , and 
thus supports the hypothesis put forward. 
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For some time I have been examining the effect 
of substituting the absolute value of a transition point 
for T in the melting point formula, and have obtained 
interesting results. Taking 848® K as the trans¬ 
formation temperature of a, ^-quartz, the correspond¬ 
ing frequency is 4-09 x 10 11 sec r x or 136 cm. -1 . This 
is very nearly the same as the Raman line 132 cm - 1 . 

The two suggestions which I wish to emphasize 
are these : (1) the occurrence of a transformation is 
associated with some kind of resonance between 
approximately equal frequencies characteristic of the 
phases concerned; (2) tho applicability of the 

Sutherland-Lmdemann molting point formula to the 
transition point. 

H. S Allen 

University, 

St. Andrews. 

Feb. 7. 


Chemical Action of r- Radiation from ®°Br 

During the course of an investigation mto the 
exchange of radiobromine between a number 
of organic and inorganic bromides, it has been 
observed that with certain of the latter, for 
example, aluminium bromide, and a wide variety of 
organic bromides, a complete exchange of all the 
bromine atoms in the system takes place very quickly 
at room temperature With many other inorganic 
bromides, however, there is apparently no exchange, 
but an extraction of the 18-min. >0 Br isotope from 
the radioactive organic bromide. 

For example, if inactive antimony tribromide tie 
dissolved m radioactive ethyl bromide several hours 
after the preparation of the latter, that is, when all 
the 18-min. isotope originally present has decayed, 
and immediately after the dissolution the ethyl 
bromide be volatilized away t n vacuo, the residue of 
antimony tnbromide is found to be strongly radio¬ 
active, with a half life of 18 min., the 4* 6- and 36-hour 
periods being found in the condensed ethyl bromide. 

That is, the antimony tribromido has made a 
selective extraction of the short-lived radiobromine 
isomer which has grown from, and is m transient 
equilibrium with, the parent 4* 5-hour 80 Br. This 
result is to be attributed to a form of intramolecular 
photo-dissociation of the ethyl bromide by the in¬ 
ternal conversion of the y-ray which, as Snell 1 , 
Abelson 1 and others have shown, is emitted by the 
bromine nucleus during the isomeric transition. A 
similar extraction was observed with arsenic tn¬ 
bromide, phosphorus pentabromid© and, though the 
amount extracted was less, with crystals of mercuric 
bromide and of potassium bromide, and with metallic 
silver, mercury and even gold. In each case the 
radiobromine extracted was almost pure 18-min. 
••Br, the ‘tail’ to the decay curve due to the longer- 
lived isotopee being very small—generally less than 
1 per cent of the total initial activity. 

8ogr6, Halford and Seaborg 8 obtained a partial 
separation of the radiobromine isotopes by the pre¬ 
cipitation of silver bromide from an aqueous methyl 
alooholfo solution of radioactive fert-butyl bromide, 
and BeVault and Libby 8 obtained a mow complete 
separation by the precipitation of silver bromide 
from a Radioactive bromate solution. These authors 
attributed thesej^ a ohemioal activation of 
the snhotde ©ontoinfag the brtwmine, by the recoil 


from an internal conversion electron. LeRoux, Lu 
and Sugden* have also found that a greater proportion 
of the 18-mm. isomer than of the 4* 5-hour isomer 
can be extracted by aniline from neutron irradiated 
ethylene dibromide, or by water from a benzene 
solution of a radioactive alkyl bromide, and offer as 
explanation* that the soft y-ray gives a recoil which 
can only activate, but not disrupt, the C-Br 
bond 

The present results indicate, however, at all events 
in the cose of ethyl bromide, that the process is not 
simply a matter of supplying an extra activation 
energy (over that received spontaneously by thermal 
agitation) to an otherwise exothermic reaction, since 
tho removal of a bromine atom or ion from an ethyl 
bromide molecule by arsenic tribromido or mercuric 
bromide, for example, is endothermic by a very 
large amount. 

Moreover, the mechanical recoil of the bromine 
nucleus from the y-ray or from a conversion electron 
cannot be a major factor in these reactions. Siday 7 
has shown that the energy of this y-ray emitted during 
tho transition is about 43,000 e.v. The energy of 
recoil of tho comparatively heavy bromine nucleus 
from such a y-ray is about 286 cal./mol., which is 
less than the energy of thermal agitation of the 
molecule at room temperature The internal con¬ 
version of tins y-ray results in the expulsion of 
conversion electrons, the recoil from whioh will be 
greater than from the y-ray, but even with 100 per 
cent efficiency of recoil would be less than 7 koal./mok 
Such an additional energy would accelerate the 
hydrolysis of an alkyl bromide, but could not bring 
about the present results. These suggest that a 
bromine atom or ion is broken completely away 
from the ethyl bromide molecule before reaction, a 
prooess requiring about 60 kcal./mol. if the dis¬ 
ruption is into neutral fragments, and rather more 
for disruption into ions (much of the additional 
energy required to form the ions is recovered as 
solvation energy when the prooess takes place in 
solution). 

It ap]>ears more probable, therefore, that the C-Br 
bond is broken immediately following the nuclear 
transition, not by mechanical recoil of the bromine 
atom, but by a process involving any one of a series 
of excited molecular states which are produced during 
the gradual settling down of the bromine atom after 
the start of the internal conversion. That is, the 1 
molecule is broken up, not merely activated, by a 
process which is more in the nature of a photo¬ 
dissociation brought about by intramolecular quanta. 

All those reactions were carried out with anhydrous 
materials at room temperature, the ethyl bromide 
being volatilized away in vacuo (~ l0-» mm. mercury), 
at or below room temperature and condensed by 
liquid air. The radiobromine was converted into 
AgBr, the activity of which was measured with a 
Lauritsen type quartz fibre electroscope. 

F. Fairbbothkr. 

Department of Chemistry, 

University of Manchester. 

Feb. 2. 

1 &n«U, Pktt*' », 1007 (1037). 

• Abetetm, rtvt. A»., M, 768 0*89). 

• Bogy#, Halford and Seaborg, Pkyt. Aw., M, 821 <1039). 

*t>eVault and I4bby. Aw., A, 822 (1089). 

1 Leftoux, Lu and Etagdea* Nitxtbb, UI, 617 (1989). 

• Lu and Bogdan, J. Chem, £w. r 1278 (1989). 

1 Btday, Kareas, 14ft, 881 (1980). 



308 


Feb. 24, 1940, vol. ua 


NATURE 


Effect of Temperature on Lubricant 
Films 

The friction apparatus developed by Bowden and 
Leben 1 -* has shown that when clean steel surfaces 
slide on one another, the motion is not smooth but 
proceeds in a series of irregular jerks, This apparatus 
has also been used for comparing the lubricating 
properties of various substances. With the high 
loads and low speeds employed, the conditions which 
obtain correspond to boundary lubrication. Experi¬ 
ments show that when a non-polar lubricant such 
as medicinal paraffin oil is used, the motion still 
proceeds in stick-slips, though the average value of 
the fnction is lower than for the dry surfaces. Certain 
long-cham fatty acids and small quantities of these 
acids in a non-polar oil will, however, cause con¬ 
tinuous sliding 1 * 3 This property has been used to 
detect the oxidation of non-polar oils on heating 
The original oil gives a jerky motion ; when a certain 
amount of oxidation haH occurred the motion beoomes 
smooth. The rate of this oxidation beoomes appreci¬ 
able with most oils at temperatures above 160° C. 
and the change in the frictional behaviour is 
irreversible on subsequent cooling 3 . 

Some recent work on commercial oils giving smooth 
sliding on steel surfaces at room temperature has 
revealed a new effect. As the surface is warmed (to 
temperatures usually ranging between 40 0 C. and 
80° C.) stick-slips set in, which increase in size with 
temperature and decrease as the temperature is 
reduced. Provided the heating has not been sufficient 
to cause appreciable oxidation of the lubricant, this 
effect is reversible. Subsidiary experiments have 


shown that it is not due to any change of viscosity 
with temperature, and the effect is to be attributed 
to a desorption or disorientation of the luhricant film. 
These results indicate that in those coses where 
boundary lubrication occurs , a lubricant which behaves 
well at room temperature (that is, which gives smooth 
sliding) may have poor lubrioating properties at quite 
moderate temperatures of the running parts. The 
temperature at which this reversible effect occurs will 
be a measure of the strength with which the lubricant 
film adheres to the surface ; the higher the tempera¬ 
ture the more strongly is the film adsorbed on the 
surface. It is possible by such means to compare 
different lubricants in this respect. 

Expeiiments have also been carried out with pure 
fatty acids, and similar effects have been observed, 
though the temperature at which stick -slips commence 
is appreciably higher than the values given above 
and increases slightly with the chain length of the 
acid. 

These observations are of importance in any 
general consideration of the effect of temperature on 
the behaviour of adsorbed films. 

I am indebted to the Asiatic Petroleum Company 
for permission to publish this work, which was carried 
out m their laboratories. 

D. Tabor. 

Britannia Laboratory, 

Britannia Place, 

Cambridge. 

Feb 5. 

1 Bowdon and Leben, Nature, 141, tt9l (April 1ft, 1038). 

• Bowden and Leben, Proe Roy. Soc. t A, 109, 371-391 (1939) 

• Bowden, Leben and Tabor, Trow Fonxday <Sor , 86, 900-904 (1930). 


Points from Foregoing Letters 


C. B. Allsopp lias found that photo-oxidation 
products of 3 : 4-benzpyrene, which can be extracted 
with water or dilute alkali, possess characteristic 
absorption spectra. The unstable extracted material, 
which was shown by Schulman and Rideal to react 
strongly with protein monolayers, is found to produoe 
a high percentage of abnormal mitotic cells in 
embryonic chick heart tissue cultures. 

After examining the oxidizing enzymes, named 
laocoees, obtained from the latex of the Indo-Chinese, 
Japanese and Burmese lacquer trees, D. Keilin and 
T. Mann conclude that they are all copper-protein 
compounds containing a blue pigment the nature of 
which is under investigation. 

A. C. Bottomley and 8. J, Folley find that the 
pigeon crop stimulating activity of the anterior 
pituitary hormone prolactin disappears when the 
free amino groups react with phenyl isocyanate. 

O. Thordarson finds that the prothrombin content 
of the blood plasma of pregnant women is higher 
than normal A steady rise occurs from the third 
month of pregnancy until delivery ; normal values 
are found again one month after delivery. 

It is claimed by M. W. Mettenleiter that the 
density of blood serum incubated with an alcoholic 
extract of carcinoma of the breast, can be used as a 
test for cancer. When the observations are plotted, 
a characteristic difference between cancerous and 
non -cancerous sera is observed; this difference dis¬ 
appears after successful treatment and reappears 


with recurrence. The test fails in cases of pregnancy 
and of certain diseases. 

The experimental results of Raman and Nedungadi 
on the a, (3 transformation of quartz are reviewed by 
Prof H. S. Allen. Two suggestions are put forward : 
(1) at any transition temperature (including the melt¬ 
ing point) some kind of resonance occurs between 
two approximately equal frequencies characteristic 
of the phases concerned; (2) the Sutherland- 

Lindemann melting point formula may be applied 
to the transition point. 

Experiments on the exchange of radiobromine 
between organic and inorganic bromides are described 
by F. Fairbrother. The radiobromine with a half-life 
of 18 min. can be separated almost completely from 
the others by extraction of a radioactive organic 
bromide with certain inorganic bromides and metals. 
Since the energy of mechanical recoil, from the y-ray 
emitted during the isomeric transition of a *Br, or 
from its conversion electrons, is too small to break 
the C-Br bond or to bring about the observed 
reactions, these are attributed to a fission of the bond 
by an intramolecular photo-dissociation. 

Using the stick-slip friction apparatus developed 
by Bowden and Leben, D. Tabor finds that certain 
lubrioants giving smooth sliding on steel at room 
temperature give stick-s Up motion when heated to 
moderate temperatures. This effect is reversible with 
temperature and has been observed with pare fetty 
acids. It is attributed to a descoption or disorientation 
of the lubricant film* / 
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Facial Deformity in Anthropomorphic Pottery 

It is pointed out by R. X. Salaman that in any 
considerable collection of Ohimu Peruvian pottery 
there will be found among the anthropomorphic pots 
examples in which some peculiar deformity of mouth 
or nose or both occur (J. Roy. Antkrop. Inst., 69, 
1 ; 1939). Several different explanations have been 
put forward. Distinct groups may be recognized, 
namely, those which depict abnormal localized 
obesity, those in which the face is distorted as a 
result of facial paralysis, and those in which the 
mutilation is induced and associated with some 
representation, however conventionalized, of the 
potato. The potato was regarded as controlled by 
a spirit which was strengthened by blood libations 
effected by the act of mutilation. This mutilation 
consisted m the abscission of the upper lip, and often 
the lower as well and the removal of the soft parts 
of the nose. The effect was a startling display of 
teeth and a cavernous mouth, the explanation being 
that the Peruvians regarded a jjotato eye as a mouth, 
wluch indeed it resembles in the Peruvian varieties 
more closely than an eye. A pot of the proto-Olumu 
period from Chimbote shows the symbolism complete. 
It depicts a human figure built up from a single 
potato tuber, in which the end of the nose and the 
central portion of the upper Up are removed, while 
on the body are displayed potato eyes from eaoh of 
which are growing several slender sprouts. In the 
left hand the figure holds a digging stick. A large 
number of the pots for funerary purposes exliibit 
facial deformities which might l>e illustrative of some 
disease process, such as, it is suggested, the uta 
disease due to an infection with the protozoan 
Leishmemia brasiliensis in various stages, after 
surgical treatment and after death. The reason or 
reasons underlying the frequent representation by 
the ancient Peruvians of maimed and mutilated 
figures remain obscure. 

Moulting m Snakes 

A shobt paper by Robert M. Stabler, reporting 
upon twenty-one snakes observed for periods ranging 
from 11 to 47 months, adds to the somewhat meagre 
knowledge about this habit (Copeia, 227 ; 1939) 

The snakes belonged to seven different genera and 
fourteen species, and yet they avowed similarity m 
the frequency of sloughing when account was taken 
of the periods of reduced activity, and when observa¬ 
tions were oonfined to individuals which fed readily 
and were perfectly healthy. Continuous observations 
showed apparent dissimilarity ; thus in 47 months 
one specimen of Agkistrodon piscivorus sloughed 
fifteen times, while another sloughed three times in 12 
months, and ope individual of Elaphe o. obsolete only 
twice* m i2 months, the average periods between 
sloughs in theee oases being respectively, 3*1, 4, and 
6 months. But all the snakes were kept .in a room 
not specially heated, and it was found that when 
winter temperatures fell os low as 40° F. a state of 
pteudo-hib^rnation or ‘rest period* , was induced, 
during which the sn a ke s lay motionless for days, took 
food sparingly, and sloughed rarely. This period, 
extendieg from about October to April, averaged 
04 months m the year. When the rest periods, 


which were carefully recorded, were omitted from 
the computation, the sloughing m the three case* 
mentioned took plaoe respectively at intervals ot 
13, 2 3, and 1-2 months. In all the snakes the 
periods were somewhat similar, generally ranging 
around about 1 5 months. 

Translocation in the Somatic Tissue 

L V. Morgan reports the finding of two salivary 
gland nuclei with a reciprocal translocation between 
the right arms of chromosome 2 and of chromosome 3 
of Drosophila melanogaeter (Genetics, 24, 747-752 ; 
1940). The interchange must have occurred in the 
last or in a very late division in the nucleus of a 
somatic oell before the full number of cells of the 
salivary gland was attained. The discovery is of 
importance in showing that reciprocal transloca¬ 
tions, like mutation, or crossing-over, may occur 
during mitosis as well as during meiosis. 

Genetical Investigation in Neurospora 

Neurospora tetrasperma normally lias four spores 
per ascus, and differs in this respect from Neurospora 
sUophylla , which forms eight spores per ascus. One 
culture of N . tetrasperma was found by B. O. Dodge 
(./. Hered. % 30, 467—474 ; 1939) to form asoocarps 
which contained aborting and sterile asci. About 
10 per cent of the asoocarps occasionally contained 
a fe.-tile ascus, with usually eight not four 
asoospires. If these eight spores were cultured, 
those that germinate again produced 4-spored 
asci On the other hand, a binuolear spore 
sometimes found m an ascus would give aborting 
asoocarps with an occasional 8-spored ascus, as m 
the original culture. It would seem that this culture 
of N . tetrasperma produced eight spores, half of which 
carry E , a lethal which prevents germination. As a 
result of segregation at the second division for both 
sex factors, Aa and the lethal Ee, a large spore may 
contain AE and oe in the two nuclei, and oan germi¬ 
nate and give rise to asoocarps. Many of these will 
abort, but some will contain 8-spored asci, since 
E affects the nuclear distribution and spindle mech¬ 
anism at spore formation 

Separation of Ammo-Acids in Protein Digests 

An interesting new method of protein analysis is 
outlined by R. L. M. Synge {Biochem. J\, 33, 1913, 
1918, 1924 and 1931 ; 1939). The amino-acids in 
a digest are aoetylated and then extracted with chloro¬ 
form in a continuous liquid extractor. The partition 
coefficients of these aoetylated amino-acids between 
chloroform and water vary so widely that separation 
into groups is readily accomplished, for example, 
acetyl-1-phenylalanine is soluble and N acetyl-1- 
hydroxyproline almost insoluble in chloroform. Sub¬ 
sequent benzoylation of hydroxy groups, however, 
produces derivatives easily soluble in chloroform such 
as N -acetyl-0 -benzoyl • 1 -hydroxyproline and hydroxy- 
amino-acids can thus be readily separated from 
other amino-acids. Fractionation of hydroxyamino- 
aoids from each other may be carried out by preparing 
their N -aoetyl-G -methyl derivatives, which have very 
different chloroform-water partition coefficients. 



310 


NATURE 


Feb. 24, 1940, voi 145 


Solvent Effect on Solubility 

The solubilities of barium lodate, silver aoetate 
and stiver sulphate m dioxane-water mixtures at 25° 
over the complete range of solvent mixtures have 
been determined by T. W. Davis, J. E. Ricci and 
0. G. Sauter (J Amer . Ghem. Soc , 61, 3274 ; 1939). 
This corresponds with a variation of dielectric con¬ 
stant of 2*10 to 78 55 (the widest so far reported in 
solubility work), and the rosuits have been treated 
in the light of the mtenonic attraction theory and 
Bom’s theory of solvent interaction, in winch the 
free energy of charging spheres of radius r m a medium 
of dielectric constant D is set equal to Z*e*l2Dr, 
where Z is tho ionic valency and e the charge on the 
electron This equation, oven when corrected for 
interionic effects, fails to account for the variation 
of solubility with Holvent., the predicted solubility in 
each case being too low. An empirical result, that the 
mean activity coefficient of an electrolyte in saturated 
solution is almost independent of the dielectric con¬ 
stant of the medium, is pointed out. The test of the 
Born equation applied was to determine whether the 
value of a, the effective ionic diameter, remained 
constant from one medium to another and was 
related to the solubility and dielectric constant accord¬ 
ing to an equation made up by combining Bom’s 
equation with the Debyo-Huukel equation containing 
the simple correction for ionic diameter. This waH 
not found to be the case. The questions of a changing 
with solvent and incomplete ionization of solute 
(for example, with barium iodate) are to some extent 
considered by the authors, but not the use of a more 
accurate equation for activity coefficients than the 
Debye-Huckel equation. 


Chaulmoogra Oils 

Chatjlmoooka is the native name of the oil ex¬ 
pressed from the seeds of the fruit of the Taraktogenos 
kurzii, and it has been used for centuries in Burma 
and India m the treatment of leprosy. The tree is widely 
distributed in Burma and is also found in Thailand 
(Siam), eastern Bengal and Assam. The gathering of 
the seeds is dangerous on account of wild animals, 
and aa the fruit is no longer fresh when gathered 
the oil is of poor quality and is often adulterated 
The name ‘chaulmoogra’ is also applied to any oil 
containing chaulmoogrio aoid, such as Hydnocarpus 
unghtiana and H. cmthelmintica. The latter occurs 
abundantly in Thailand, Cambodia, Cochin China and 
Luos, and has been successfully cultivated in Hawaii 
and the Belgian Congo ; its seedg form an article of 
export to China, where they are known as Ta-fung-chi 
or Ta-feng-tzu. T. kurzii has also been acclimatized 
to Brazil. H. I Cole and H. T. Cardoso (J. Amer. 
Ghem. Soc , 61, 3442 ; 1939) find that chaulmoogra 
oil (from T. burzii) keeps for years if expressed from 
dried fresh seeds and not from old seeds, and is 
non-irritating upon injection. They give the first 
quantitative analyses of oils from if. anthelmiftfica 
and T . hurzi\ f finding that they contain hydnooarpic, 
chaulmoogrio, gorlic, oleic and palmitic acids as well 
as small amounts of lower homologues of hydno- 
oorpic acid. They also give the physical and analytical 
characteristics of five chaulmoogra oils. One of these 
(from O. echincUa) contained no hydnooarpic acid but 
was very rich in chaulmoogrio acid. The true 
chaidinoo^ra oil contained the highest percentage of 


Prehistoric Copper 

At a meeting of the Newcomen Society held at 
the Iron and Steel Institute on February 14, Mr. 
H. H Coghlan read a paper on “Prehistoric Copper 
and Some Experiments in Smelting”. Native copper, 
he said, occurs as thin plates, or in massive 
form in crevices in the rocks The latter form is 
very intractable to work, and it was the former 
that prehistoric man used for making such things as 
needles, awls, beads and chisels. These were made 
by cold-working. As to the discovery of the processes 
of tempering, melting and smelting, Mr. Coghlan 
thought that at some early date, say about 5000 B.o., 
small objects were made by hammering; then when 
tempering was discovered and understood, larger 
objects were made, followed by, first, the discovery 
of smelting, and then of melting. The discovery of 
the process of smelting from ore must have been 
accidental. Some thought it was due to ore melting 
m a camp fire. To test this theory, the author 
made experiments trying to reproduce the conditions 
likely to have obtained, but the result was negative. 
Taking tho green carbonate malachite, he had sub¬ 
jected it to the heat of a charcoal fire, but all he 
obtained was black oxide of copper. The result led 
him to try smelting the ore m an arrangement in 
which the conditions were such as existed in the 
ancient pottery kiln, and in this experiment he 
obtained metallic copper m the form of well-shaped 
crystals. Mr. Coghlan concluded by discussing the 
problem of how malachite may have been used in 
connexion with pottery. 


Constants of the Star-Streams 


W. M Smart and T. R. TaimahiU have utilized 
the photographic proper motions of 18,323 stars in 
the zone —40° to —52° for the determination of the 


constants of the star-streams {Mon. Not. Roy . Astro. 
Soc., 100, 1 ; November 1939). The results of the 
analysis according to the two-stream theory are as 
follows : 


Drift 1 

EA ofajwx . , 88*0* ±1*4* 

DH5 of apex .. -85 ±00 

Space velocities of drifts 1*408 ± 0*085 


Drift tt 

303 *6 6 ± 

-75*0 sfc 18*5 
0*050 ± 0*085 


The probable errors are small in the case of Drift i 
but they are not very satisfactory m the case of 
Drift ii. The vertex of the star-streaming is R.A. 
271 *5° ± 1*6°, Dec. —14*5° ± 2-0°, or, in galactic co¬ 
ordinates, long. 343*2® ± 1*0°, lat. —0*6°±. 1*7°. 
The vertex derived from the Cape proper motions is 
seen to lie on the galactic equatorial plane, but the 
longitude exceeds that derived by other methods by 
16°, though it is almost exactly the same as Jaokson’s 
value. The equatorial co-ordinates of the solar apex 
are R.A. 265 1°, Dec. +28-1*; solar speed 0*87$ 
astronomical unit. From the values of the stream- 
constants the ellipsoidal constants are calculated, and 
the results are compared with those obtained by 
Jackson from his analysis of the proper motions 
according to the ellipsoidal hypothesis. Those 
obtained by the first method are 884*0 ®± 1*2®, 
K/B = 0*705 ± 0*002, and the corresponding values 
found by Jackson are 848-6° end 0*50® ; <?» denotes 
the longitude of the vertex and K/B is the ratio of 
the minor axis to the major axis of rim velocity 
ellipsoid. The authors show that a very close agree- 
ment between the two values derived fay nafth dis¬ 
similar methods is not to be expected. 
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GLUTAMIC ACID OF PROTEINS 


T HE recent claim of Kdgl and Erxleben 1 that the 
proteinB of malignant tissues are partially roce- 
mized was based largely on the observation that the 
hydrolysates of such proteins, unlike those derived 
from normal tissues, contained glutamic acid which 
showed evidence of racemization, in some cases to a 
high degree In our preliminary communication* we 
directed attention to the fact that we had been able 
to isolate the normal, unraceimzed, Z (glutamic 
acid hydrochloride in good yield from three different 
samples of malignant tissue protein material, and 
suggested that a more extensive investigation was 
needed before K6gl and Erxleben’s claim could be 
admitted. In reply, these latter workers*, inter aha , 
produced evidence which they believed to show tliat 
our modified Foreman 4 method of analysis was unsuit¬ 
able for demonstrating the presence of any racemized 
glutamic acid in protein hydrolysates, because the 
calcium salt of this acid is more soluble m 90 per cent 
alcohol than is that of the natural l (+) antipode, anil 
also because the racemic hydrochloride is more soluble 
in either concentrated or 20 per cent hydrochloric acid 
than is that of the natural product. 

Our own investigations have now led us to con¬ 
clusions that are still at variance with those of Kftgl 
and Erxleben, and a paper giving full details of our 
work has been submitted for publication in the 
Biochemical Journal. The points to which we wish to 
direct attention in this communication are as 
follow : 

(1) The calcium salts of both the racemic and the 
/ (-f) glutamic acids are equally insoluble m 99 per 
cent alcohol, and the fact that our modified Foreman 
method of analysis is applicable to hydrolysates 
containing large amounts of the raoemic acid follows 
from the data for the wheat protein gliadin given in 
the accompanying table. 


Protein 

material 

Method of 
analysis 

Gluten 

Uol 

olo acid 
ated 

Yield of 
d<-> 
glutamio 
acid as 
per cent 
of protein 

Yield 
ao per 
cent of 
protein 

Percent¬ 

age 

raoeml- 

satlon 

Normal ox heart 

Foreman 

31-98 

2 7 

0 16 

Normal calf lung 

Foreman 

0 70 

1 8 

0 08 

Grafted sarcom¬ 
ata from mice 

Foreman 

8*34 

2*7 

0 11 

Metastases from 
Uver of a woman 
with oarefaoma 
M colon (S.B.) 

Foreman 

10*28 

4 

0 22 

Metjwtases from 
Utot of a man 
with carcinoma 
of bronchus 

(W.V.) 

Foreman 

10 25 

2 8 

0*165 

if 

Cuprous oxide 
First crop 


03-4 

0*14 


Second crop 
IMroot as hy¬ 
drochloride, 
followed by i 
Foreman 
analysis 

2*39 

1 

— 

GUadln 

33-53 

nil 

, _ 


9 55 

46 

2*21 


(9> When the method is applied to hydrolysates 
containing only a email amount of the racemized 
add, the first two or three crops of hydrochloride 


isolated will consist almost exclusively of the l ( + ) 
antipode, and it is necessary to search the mother 
liquors to obtain evidence for the racemized product. 
What we believe to be well-nigh quantitative glutamic 
acid analyses of three malignant tumour and of two 
normal tissue protein preparations are given in the 
table. In all five cases the yield of total glutamic 
acid is lugh, but that of the unnatural d ( — ) antipode 
is very low, and there is no apparent differentiation 
between the two types of tissues. It is clear from 
these results that our failure to demonstrate the 
presence of the racemized acid in our earlier tumour 
analyses was due to the fact that the natural / (+) 
antipode was present in large exoess. 

(3) The above-mentioned results are not in keeping 
with those of Ktfgl and Erxleben. The latter workers, 
using the Dakin butyl alcohol procedure, have in two 
instances isolated products showing a high degree 
(80 per cent ; 89 per cent) of racemization in yields 
that indicate 4*16 per oent and 3*69 per cent respec¬ 
tively of the d ( —) antipode in terms of protein 
material taken for analysts. Nevertheless, in the 
majority of their analyses they have used the shorter, 
cuprous oxide, method of Abderhalden and Fuchs 8 , 
and whereas from normal tissue materials the products 
isolated in yields of from 1*65 per cent to 5*0 per oent 
showed the normal rotation, those obtained from 
malignant tumour materials, in yields sometimes as 
low as 0-34 per cent, always showed a high degree of 
racemization (20-85 per cent). Because they had 
shown that the hydrochloride of the racemic acid was 
more soluble in concentrated hydrochloric acid than 
that of the natural antipode, they have assumed that 
the glutamio acid they failed to isolate from the 
hydrolysate would be racemized to at least the same 
degree, and have accordingly interpreted their results 
as showing the presence of the d ( —) antipode in 
amounts comparable with those obtained from the 
two samples of malignant tissue mentioned above. 

That this is not a valid interpretation follows from 
the results given in the table, which show that under 
the conditions of these cuprous oxide analyses the 
racemic glutamic acid hydrochloride may be preferen¬ 
tially salted out, even when the l (+) glutamio acid 
is present in very large exoess. In the case quoted, 
the first crop by the cuprous oxide procedure, obtained 
in only 0*44 per oent yield, showed 63*4 per oent 
racemization, yet the companion Foreman analysis, 
which gave an overall yield of 10*25 per oent, showed 
only 2'8 per oent racemization. 

These findings explain the apparently conflicting 
results recorded in the recent literature* and show 
that the interpretation of K6gl and Erxleben’s 
cuprous oxide analyses must be based on the yield of 
the product isolated and not on its percentage racem 
ization, A review of their data on this basis suggests 
that, except in three oases, the amount of d (~) 
glutamio acid present in the various malignant 
tumour hydrolysates was of the same order (0*5 per 
oent) as we ourselves have obtained from both 
malignant and pomud tissue material, and much less 
than we have obtained from seed proteins, such as 
gliadin and edestia. We have, moreover, isolated 
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partially racemized aspartic acid from the hydrolys¬ 
ates of both types of animal tissue protein, and are 
thus led to conclude that racemization of ammo acids 
is not a characteristic of malignancy. 

A C. Chibnall. 

M W. Ricks. 

E F. Williams. 

Imperial College, 

London, S W 7. 

K Boyland 

Chester Beatty Research Institute, 

The Royal Cancer Hospital (Free), 

London, 8.W.3. 

Jan 31 

1 KOfjtl and Erxloben, Z physiol Cfrnn , 266, 57 (1039) 

1 Chibnall, Hoes, Tristram, Williams and Boyland, Nature, 144, 
71 (1939) 

* K6gl and Emit ben, Z physiol L'hom , 961. 164 (1939), K6gl and 

Erxleben, Nature, lii, 111 (1939), Kdgl, Erxleben and Akker- 
man, Z phynol Chem , 261. 141 (1939) 

* Foreman, Biochem. J , 8, 463 (1014) 

1 Abderhalden and Fuchs, Z phynol. Chem , 67, 339 (1908). 

* Arnow and Opeah), Snmct, 90, 267 (1939) ; Graff, J, Btol Chom , 

130, 114 (1039) , White and White, J Biol Vhtm , 180, 436 (1939) 


In 1939, K6gl and Krxleben 1 reported the isolation 
from tumour proteins of amino-acids of the d-senes, 
chiefly d-glutamic acid, and developed a new theory 
of the origin of malignant tumours based on the 
view that malignant growth defends upon the 
alteration of the proteins in tumour cells owing to 
the inclusion of racemized am mo-acids. Chibnall 
e* of.* failed to detect the unnatural form of glutamic 
acid in hydrolysates from tumour proteins. Graff* 
was also unable to reproduce Kdgl’s results. Accord¬ 
ing to Kflgl 4 , the failure of these authors to obtain 
d-glutamic acid was due to the fact that they used 
a different method for its isolation. White and White* 
and Arnow* confirmed the results of K6gl in a small 
number of experiments, but Dittmar 7 , who followed 
Kfigl's technique for the isolation of glutamic acid, 
failed to detect the d-form of tins acid in proteins 
from the growing parts of different types of sarcoma, 


Feb. 24, 1940, vol. us 

from these data, partial racemization of glutamic 
acid has been observed m a few cases in malignant 
tumours. In the majority of the tumours, however, 
no < unnaturar glutamic acid was present. The 
extent of the possible loss of the d-form in the course 
of the isolation procedure was ascertained in an 
experiment m which 100 mgm. racemic glutamic acid 
were added to the hydrolysate from 6 gm. of dry 
muscle proteins. From this material 670 mgm. 
glutamic acid were obtained, with an amino nitrogen 
content of 7*61 per cent and 27*6° specific rotation. 
Thus 42*8 mgm. have been recovered from the 
50 mgm. of d-glutamic acid added to the muscle 
protein hydrolysate. Further, we have recrystallized 
from 20 per cent hydrochloric acid 200 mgm. of a 
glutamic acid mixture with [a]z> = + 24° made 
from 150 mgm d-acid and 60 mgm. of the racemate. 
Upon recry st a Ihzation we obtained 174 mgm. 
glutamic acid with [«]j> — + 25°. These values show 
that the percentage of d-form lost m the course of 
isolation ftnd purification of glutamic acid from 
protein hydrolysates by Kttgl's method is low 
Our experimental data justify the conclusion that 
the presence of d( —) glutamic acid in tumour pro¬ 
teins is not a regular phenomenon attending malignant 
growth* Our present aim is to investigate the causes 
of the presence of d-glutamic amd in the hydrolysates 
from certain tumours. The data at our disposal for 
the present give no reason to associate this phe¬ 
nomenon with bacterial activity in the necrotized 
parts of the tumours, as suggested by Dittmar 

A. Konikova 

Department of Physiological Chemistry, 

All-Union Institute of Experimental Medicine, 
Moscow. 

Dec. 29. 

1 Kbgl, F , and Erxleben, H., Z. phynol Vhm , 806, 67 ; Ml, 154, 
(1939). 

1 Chibnall, A. C , Reos, M. W , Tristram, G. R , Williams, E F., and 
Boyland, E , Nature, 144, 71 (1032) 

■ Graff, J Biol Cfesm , 120, 13 (1939). 

• Kdfil, F , Krxleben, H., and Akkermann, A., Z. phynol. Chem. t 

Ml, 141 (1939). 

• White, I, and White, M Biol CW. 1M, 435 (1939). 

* Arnow and Opsahl, Soimoo, 90 . £57 (1039) 

* Dittmar, Z. Kretuforich., 40, N 4 (1030). 


Glutamic acid from normal aju> malignant tissues 


Source ol tissue 


Amino-nitrogen 
(per cent) 

Weight of 
hydrolysed 
material (gm) 

Amount of 
isolated 
glutamic 
acid (mgm.) 

Normal rabbit's muscle 

4- 31 60° 

7 61 



„ „ blood 

Muscle from rabbit affected with Brown- 

4 31 0 

7-81 





Pearce carcinoma 

4 81 0 

7 S 



Blood from rabbit affected with Brown- 



Pearce carcinoma 

+ 31 ’3 

7 76 



Brown-Pearce carcinoma 

+ 26 a 

7-67 

67 

180 

n *1 ii 

4 81-0 

7*8 

03 

215 

i» f. if 

+ 31 -6 

7*81 

60 

185 

Roub chicken sarcoma 

Krlobevsky-Slnelntkow Tat sarcoma 

Methyl cholanthrenr sarcoma (rat) 

+ 31 •() 

4- 27-0 

4 31 5 

7*4 

7 81 

7*34 

62 

28 

40 

336 

90 

160 

4 22*0 

7*63 

80 

130 

Liver of rats painted wltH o-amlnn-aio toluene 

4* 31-5 

4 31 5 

7 45 

7 6 

26 

98 







Notes 


No visible necrosis 

^lght'aecnMds" 

No visible necrosis. 


though he was able to establish racemization of 
glutamic acid in the proteins from necrotic malignant 
tissue. 

I have isolated glutamic acid % from normal and 
malignant tissues by the method described by K5gl, 
due notice being taken of the technical details stated 
in his second paper. The experimental results are 
summarized in the accompanying table. As seen 


Relevant to the discussion whioh has taken‘place 
recently between Chibnall 1 and K&gl and Erxleben 1 ** 
are some facts which I have accumulated in an 
analysis of gliadin. Kdgl and Erxleben find that the 
glutamic acid derived from the proteins of malignant 
tissue is partially racemized and suggest that this 
might be a characteristic of such proteins. Chibnall 
found tumour proteins to contain the bulk of their 
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glutamic acid m the ordinary active form with 
[a]#+ 31*6° in 0 per cent hydrochloric acid, and he 
thought that any raoemization was incidental to the 
methods employed in its isolation. The work de¬ 
scribed here indicates that a vegetable protein such 
as gliadin also contains part of its glutamic acid in 
a raoermo form, and that it is probably a general 
characteristic of proteins and not of special signi¬ 
ficance for the proteins of tumours. 

600 gm. air dry protein (01*6 gm. nitrogen) were 
hydrolysed for thirty-six hours with 30 per cent 
sulphuric acid, the acid removed with baryta, and 
the barium salts of the dicar boxy lates precipitated 
by adding 3 vols. of 05 per cent alcohol. This 
precipitate was dissolved in dilute hydrochloric acid, 
freed from barium, and saturated with hydrochloric 
acid gas Five crops of glutamic acid hydrochloride 
were precipitated, with characteristics os shown in 
the accompany mg table. 


It was thought that this might be the derivative 
obtained from rf-i-glutamic acid and so a sample of 
2(*f)-glutamic acid was racemized by boiling a 0*4 M, 
solution in normal caustic soda for 130 hours until 
the specific rotation was zero, The free ammo-acid 
was isolated, but still yielded the 3 : 5 dmitrobenzoyl 
derivative m p. 104°. 

It is thus not 3 : 5 dinitrobenzoyl <2-Z-glutamic 
acid. 

The free acid is only sparingly soluble in hot 
water, and its equivalent weight by titration against 
standard baryta is 144. The copper salt is easily soluble 
in water and it sets to a glass on evaporation. Its 
rate of ring closure at pH 4 to form pyrrolidone- 
carboxylie acid is almost identical with that of 
known glutamic acid. On oxidation with free hypo- 
chlorous acid it yields succinic acid. All these faotors 
confirm the belief that it ift a glutamic acid. 

Samples of the 3 ; 5 dinitrobenzoyl compounds, 


Total Nitrogen Precipitated ab Dicardoxtlateb £4 6 gm. 


Crop 

Wt 

m p 

Wt aft fire 
glut acid 

% N 

% u 

Rotation 4% 
atj hmIii 

Urn N In 
fraction 

m l> oi 3 , 5 
dinitrobenzoyl 
dorlv 

Yield of 
deriv 

1 

225 0 dm 

207'’ ! 

1BJ *0 gm 

7 56 

19 40 

1 25 0" 

17 0 

104 

1 40 0% 

2 

15 O gin 

2158 J 

12 1 gm 

7 40 

10 48 

f 2(1 H B 

1 0 

I04 l 

! 40 0% 

3 

7 5 gm 

2o:i° 

0 0 gm 

7 43 

19 5 

4 lo r 

0 55 

104“ 

39 4% 

4 

7 0 gm 

202° 

5 6 gm 

7 40 

10 4 

t- 24 0" 

0 53 

104 

38 1 % 

5 

3 0 gm 

175° 

2 4 gm 

7 45 

10 3 

I 5 8" 

0 23 

MV 

rai 0 % 


Isolated In ah 

Iwequent 

fraction r 




19 31 gm 

i04 l 

1 3 0% 




6‘0 gm 




0 50 gm N 

208" 

5fl 0% 


All five fractions were converted to 3 : 5 dinitro¬ 
benzoyl derivatives with the results indicated- -the 
first four fractions yielding a derivative having 
m,p. 104° ; the last crop a 203° rn.p. derivative. 
Both derivatives analyse as for 3 : 5 dinitrobenzoyl 
glutamic acid, but the 104° derivative crystallizes 
with one molecule of water, whereas the 203° deriva¬ 
tive is anhydrous. 

The mother liquors from the precipitation of 
glutamic acid hydrochloride (4*4 gm. nitrogen) wore 
repreoipitatod with baryta and alcohol, giving a 
precipitate (2-34 gm. nitrogen) and a filtrate (2 02 
gm. nitrogen of which 0*65 gm. nitrogen was present 
as NH,). The precipitate was freed from barium, 
converted to copper salt to separate aspartic acid 
and then subjected to Dakin’s treatment in order to 
see if any hydroxyglutarmc acid was present. None 
was found, but the silver precipitate and the silver 
filtrate together yielded another 6 gm. of a glutamic 
aoid which gave a 3 : 5 dinitrobenzoyl derivative, 
m.p. 203° (= 0*67 gm. nitrogen). 

The copper aspartate which looked a homogeneous 
blue crystalline mass was also examined, and from 
it by crystallization there was obtained 2*35 gm, of 
glutamic aoid and 2-25 gm. aspartic acid. It would 
thus appear as if the copper salt were a double salt 
of copper aspartate and copper glutamate <1 1 1), as 
the 4*86 gm. of amino-acid obtained from it would 
require to be in the ratio 2*55 gm. glutamic acid : 
2*31 gm. aspartic acid. This glutamic aoid also 
yielded a 3; 5 dinitrobenzoyl derivative m.p, 203°. 

These is thus the curious fact that the first four 
fractions of glutamic hydrochloride yield a 3:5 
dinitrobenzoyl derivative which crystallizes with 
1 H,0 and has m.p. 104°. Fraction 5, however, 
yields a derivative, crystallizing without water, 
m.p. 203°, end all the subsequent fractions yield the 
208° m.p. derivative. 


m.p.’e 104° and 203°, were next hydrolysed by heating 
in a sealed tube at 120° for eight hours. The specific 
rotations determined in micro-polarimeter tubes in¬ 
dicated that the 104° derivative yielded an amino- 
acid having [a]/> in 9 per cent hydrochloric acid -f 
13*5° ; whereas the 203° derivative gave an amino- 
acid with [«]/> — 2°. As the rotation observed was 
only —0-14° in a somewhat cloudy solution, it might 
well be that the solution was inactive. 

The amino-acids obtained by hydrolysis of the 
3 : 6 dmitrobenzoyl compounds were re-benzoylated, 
and this time both yielded the derivative m.p. 203° 
It appears to me that the probable explanation 
of these facts is that the glutamic acid obtained 
by hydrolysis of the protein contains, besides 
l{ + )*glutamic aoid, some racemic glutamic aoid; 
and as dJ-glutaraic acid yields the derivative m.p. 
104°, this racemic acid is probably not an artefact 
but a definite hydrolysis product. It is important to 
remember that this d-J-glutamio acid received violent 
treatment (boiling for 130 hours with normal sodium 
hydroxide) in comparison with that accorded to the 
natural glutamic acid. However, to complete the 
investigation a study of the equilibrium conditions 
for the reaction 

d-l (mixt.) racemic (compd.) 

is being undertaken both for glutamic aoid itself and 
for its 3 : 5 dinitrobenzoyl derivatives. 

B. W. Town. 

Chemistry Department, 

St, Bartholomew's Hospital 
Medical College. 

Jan. 8. 

*Nat tm», i« 4 , 71 <m»). 

• Z pklfiiol. Okm., MS, 67 (1939). 

* NATO**, 144, U1 0939). 
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ASSOCIATION OF SPECIAL LIBRARIES AND 

INFORMATION BUREAUX 

Annual Report 


T HE Association of Special Libraries and Informa¬ 
tion Bureaux arranged to hold its sixteenth 
annual conierence at University College, Nottingham, 
during September 15-18, 1939. Owing to the War, the 
meeting did not take place, but a report including the 
papers which were to have been presented together 
with the Council’s report on the year’s work of 
A.S.L.I B 1938-39 and a report of the fourteenth 
annual general meeting held on November 24, 1939, 
has now been issued*. The report indicates that the 
membership stands at 334 as against 325 in the 
previous year, and the financial position continues to 
restrict the activities of the Association. One hundred 
and eight translators are now registered, but this 
service is not nearly so widely used as it should be. 
At the annual meeting, the chairman emphasized that 
under war conditions the need for a clearing house for 
information is accentuated and the Council aims at 
keeping the work of the Association going as normally 
as possible. 

Of particular interest to scientific workers are the 
papers dealing with “Thesis Literature” by Colonel 
Luxmoore Neweombe, of the National Central 
Library, Mr. Watson Davis and M. Julian Cam. 
Colonel Neweombe, dealing with the accessibility of 
British university thesis literature, emphasizes the 
need for more information about such theses, to which 
we have no adequate guide. The accessibility of 
theses for consultation or loan is discussed and some 
details are given of existing catalogues m university 
libraries and the collections of foreign theeeH m such 
libraries. Colonel Neweombe also discusses the 
feasibility of compiling and publishing a national 
guide to these theses, as well &b the advisability of 
eaeh university filing in its library two copies of each 

* Report of the Proceedings of the Sixteenth Conference, organised 
to be held at Nottingham University College, September 15th to 18th, 
1930. Pp 92 (London. A fl L I B , 1030 ) 5 a 


unpublished thesis accepted for any degree. The 
compilation of such a catalogue of unpublished theses 
m each university library, and the collection in one 
library, possibly the National Central Library, of 
copies of published foreign theses, which would be 
available for loan, also require consideration. 

Mr. Watson Davis, in his paper dealing with the 
accessibility of the thesis literature of the United 
States, emphasizes the service which the American 
Documentation Institute is able to offer for obtaining 
American dissertations on microfilm in co-operation 
with the libraries and institutions concerned. M. 
Julian Cain's notes on thesis literature in France 
describe the centralization of such theses in the 
Library of the University of Pans (Sorbonne). A 
complete set is sent to each university library in 
France annually and to all foreign libraries partici¬ 
pating in the exchange scheme. 

A paper by G. 8. Fulcher discusses the value of 
author’s abstracts as an aid to documentation and 
advocates the extension of this system, preferably 
through some organization such as the International 
Federation of Documentation. Dr. L. A. Sayce 
contributes a paper on miorophotography in 1939 in 
which he refers to the research work proceeding at 
King's College, Newcastle-on-Tync, and the need for 
a central library, preferably in London, to take the 
lead in Britain by establishing a well-equipped 
micro-copying bureau 

Papers of more general interest are those in which 
Sir Harry Lindsay describes the work of the Imperial 
Institute as an information centre ; Mr. Guy Pocook 
describes the libraries and information bureau of the 
British Broadcasting Corporation, and Mr. Thomas 
Baird discusses the cinema and the information 
services, in which he emphasizes the important 
educational work the cinema could render in wartime 
conditions, notably in evacuation problems. 


LEVEL MEASUREMENT AND CONTROL 


A N important class of instruments among those 
required for scientific purposes as well as for 
the many accurate measurements which are now an 
essential feature m industrial and engineering under¬ 
takings is that which is designed for indicating, 
recording and controlling liquid levels. Many devices 
have been adopted for these purposes, one bemg the 
employment of compressed air wluch is arranged to 
be slowly discharged through an open tube the end 
of Whioh is submerged m the liquid. As the head of 
liquid above the open end varies, so does the pressure 
of air, thus giving an indication of "the level. Instru¬ 
ments of this type are suitable for almost any fluid 
and give single or multi-point readings, or they may 
be adapted for continuous records. Where the pro¬ 
vision or use of an air supply presents difficulty or 


is undesirable for special reasons, depth indicators 
and level recorders may be of the self-contained 
pressure bulb type. The bulb is installed at the zero 
of the level to be measured and is connected by 
tubing to the instrument, which may be at any 
desired height above or below tbe liquid and at any 
reasonable distance from it. 

For tanks the mercury column can be conveniently 
employed, and a precision type of instrument based 
on this principle is capable of on overall accuracy of 
O’005 of an inch of mercury. Instruments for level 
and depth alarm or control are of pneumatic or 
electrical types and, at maximum or minimum or 
both, they operate bells, klaxon horns or pilot tights 
to give warning or regulate a diaphragm control 
valve so as to maintain any desired level, The 
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pneumatic principle can be applied also to measure 
the specific gravity of liquids of variable density by 
two standpipes connected to a differential pressure 
indicator or recorder. In a list recently issued, 
Messrs. Negretti and Zambia, who have wide ex¬ 
perience in the manufacture of instruments of these 
types among many others, have supplemented the 


illustrations with accessory schedules and diagrams 
showing how the several models are employed 
and connected under different conditions of 
service. More than a catalogue, it is thus a hand¬ 
book for the reference of those responsible for the 
selection and installation of level measuring 
instruments. 


THE PUBLIC HEALTH IN WAR-TIME' 


I N every war of which we have records the wastage 
from disease has outnumbered many times the 
losses from killed and wounded. Figures from the 
War of 1914-18 support this statement, as well as 
the experience of the Waleheren expedition and the 
Crimean campaign. 

Military and civil authorities are both interested 
in the maintenance of the public health in war-time. 
Military and civilian health authorities successfully 
co-operated in this respect during the War of 1914-18, 
and similar arrangements have been made in the 
present war. 

While indirect war consequences, such os altera¬ 
tions in diet, excess of work and worry and the 
pandemic of influenza (1918-19), contributed to 
increased rates of mortality among civilians in the 
War of 1914-18, the record of civil public health 
was good on the whole. The population increased 
and the infant mortality rate was lowered. It must 
be remembered that that War saw the beginnings of 
those personal health servioes which have done so 
much to improve the health of the community; 
for example, the School Medical Service (1007), 
the Insurance Medical Service (1912), the Tuber¬ 
culosis, Maternity and Child Welfare and Venereal 
Disease Services. It is a harder task in the 
present War to maintain the health services at the 
high level they have reached. In addition, unpre¬ 
cedented demands have been made on the national 
health servioes. The central health authority has 
become a more important arm of defenoe, and has 
had to organize an emergency medical service, m 


itself a stupendous task, and an evacuation 
scheme for school children, expectant mothers 
young children and other priority classes of the 
population. 

An account of the emergency medical service and 
of the medical problems of the evacuation scheme 
was also given 

Certain criticisms of the evacuation soheme were 
discussed. It was emphasized that the Pubho Health 
and School Medioal Services should not be blamed 
for departures from the normal standards of cleanli¬ 
ness and conduct found in certain of the evaouees. 
The root cause of these conditions lies in the home. 
They mean that shun clearance has not yet gone 
far enough, that low standards of living still persist, 
and that the lessons taught in the school and clmic 
sometimes fail to reach the older generation. 

It was suggested that the policy of preparing for 
casualties and of evacuation may have played no 
inconsiderable pent in the present freedom of Great 
Britain from enemy air raids. 

Reference was made to certain diseases—deficiency 
diseases, tuberculosis, venereal diseases, influenza, 
infectious diseases, cerebrospinal fever—which are 
the objeots of special concern in this War. The 
civilian arm has yet to reoeive its baptism of fire. 
If that stem ordeal comes, it will endeavour to keep 
the flag of national health flying in the storm of war 
as zealously as it did in the sunshine of peace. 

* Subst&noe of * Chsdwlok Public Locture delivered on February 20 
b^ Sir Arthur MaoNelty. K.C.B., Chief Medical Officer of the Ministry 


HAULAGE PRECAUTIONS IN MINES 


O F the deaths caused by haulage accidents in 
mines, the fact that over a period of eight 
years nearly 25 per cent were due to runaway tuba 
ifl sufficiently serious to indicate this as a subject 
demanding inquiry. One of the lines of research 
undertaken in this connexion was to determine the 
relative degree of effectiveness of the different types 
of backstay which are used as one means of arresting 
potential runaways. The backstay, which is known 
by several local names, is a strong steel bar whioh 
trails along the rail track at the rear of the string of 
tube, its function being to dig into the track if the 
tram tends to run back. Frequently its action is 
ineffective, and this led to one lme of research being 
directed by the Department of Mines towards 
ascertaining the chief causes of the failures and the 
ways and means of preventing them by improving 


the design of this simple safeguard. The results of 
this investigation have now been published under 
the title “Backstays for use in Mines” (Safety in 
Mines Research Board Paper No. 103. H.M. 
Stationery Office. Is. net), which describes all the 
steps taken and results obtained and makes avail¬ 
able to the coal mining industry the conclusions 
reached. 

Representative types of backstays having been 
obtained from severe coalfields, these were examined 
for variations in design. They were classified in four 
groups, the classification mainly depending on the 
method of attachment to the tub. In other respects 
very marked differences were noted; length varied 
from 23 to 42 inches and weight from Of to 72 lb. 
They were subjected to a number of teats under 
conditions simulating those which might actually 
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occur when tubs are on an incline, such aa allowing 
tubs to run back for some feet before the stay is 
free to operate, or being bumped into by a runaway* 
The results of the several tests are recorded in 
relation to the four different groups of the original 
classification. From these it was possible to draw 
conclusions as to a suitable mode of attachment, safe 
limits of length, weight and cross-section and general 
construction, It is interesting to note that the ideal 
length is about that of the longest stay examined 
and its weight should bo about 40 lb 

The metallurgical and mechanical tests of the 


Feb. 24, 1940, Vot. us 

materials used in the sample stays showed that they 
have usually been made of soft steel and therefore 
have been relatively weak and easily bent. The 
report recommends that high qualit y steel should be 
used, preferably 1*5 per cent manganese steel as 
previously suggested for colliery haulage drawgear. 

In addition to the details of the investigation, the 
paper gives the analysis of the problem in relation 
to different- numbers of tubs on various inclines 
The formuhr published should be of considerable 
assistance in checking the sizes required under any 
given conditions 


TRANSVERSE DISTRIBUTION OF HORMONES 

IN PLANTS 

By E. D. Brain 


“ r TT'HK relation between various types of hormone 
1 distribution is the internal regulating mech¬ 
anism of a plant “ This conception underlies the 
theory of the transverse reactions of plants which 
Georg Borgstrbin discusses in a recent publication 1 . 
He emphasizes the physiological importance of trans¬ 
verse hormone distribution in relation to polar 
transport. Starting from the discovery that treat¬ 
ment with ethylene upset the normal transport of 
auxins and caused a transverse flow out of the phloem 
into the surrounding tissue with consequent swelling 
of the cells, Borgstrbm studied \anous natural con¬ 
ditions which producod similar effects He found that 
light of short wave-lengths, high humidity, high and 
low temperature, action of specific chemical sub¬ 
stances, mechanical stimulation of the phloem and 
the age of the plant organ were factors which 
influenced the direction of auxin distribution, by 
diverting the normal polar stream into transverse 
channels with resulting reaction in the plant. Among 
these “transverse reactions’’ of the plant he classes 
tropistic growth responses, the light-growth reaction, 
secondary growth, root, formation, root contraction, 
water transport, fruit development and leaf fall. 
He also discusses various other physiological and 
morphological problems m the light of his theory and 
suggests that the transverse distribution of hormones 
is responsible for various ecological types ; the 
strength of the reaction being governed by the extent 
to which normal growth is upset by the transverse 
effect 

It is impossible to discuss here the numerous 
applications of the transverse theory, but I propose 
to deal with Borgstrbm’s mterpretation of the 
mechanisms of photo- and geo-tropism, which is in 
some way illustrated by my own work on geotropism*. 
According to Borgstrbm, light induces lateral hormone 
transport which increases the transverse growth of 
cells of the cortex and retards their elongation on the 
light side of the stem. Histological studies by various 
workers have endorsed tins, and Borgstrftm’s measure¬ 
ments for cells of the cortex m Pisum stems and 
Lupinus and Hehanthus hypocotyls, when submitted 
to unilateral illumination, show marked increase in 
width and decrease m length on the illuminated side. 
A transverse growth effect is therefore included in 
the mechanism of phototropic curvature. What has 
been termed as increased sensitivity in the dark can 


also be explained as the normal elongation proceeding 
without interference from transverse light effects. 
A study of geotropically curved stems shows increased 
width of cells on the lower side, accompanied by 
elongation duo to the accumulated auxin from the 
transverse effect of gravity In the root the same 
distribution takes place but. since auxin inhibits 
growth, the lower side is retarded and positive 
curvature results. In my investigations on the 
growth of plants for prolonged periods on a klinostat, 
I have found lustological changes which indicate the 
resultant of processes which would normally produce 
curvature. In hypoootyls of Luptnus albus, marked 
increase in the radial walls of the cortical cells was 
noted, and m radicles, cells of the cortex were much 
shorter in longitudinal section but only slightly 
smaller in transverse section It appears as if radial 
extension is the predominant factor in negative 
curvature of the stem, whereas in roots the inhib¬ 
ition is more in the longitudinal direction. Reaction 
of shoots and roots is different and it seems doubtful 
if the transverse effect can be so complete an 
explanation of positive geotropism as Borgstrtfm 
suggests. 

Besides seedlings, flowers and leaves of Narcissus 
pseudo-narcissus and fronds of Asplenvum bulbiferum 
were grown on the klinostat. In Narcissus flowers 
no bend in the receptacle occurs on the klinostat 
but, at the stage when the bud bends normally, 
changes occur in the outer layer of cells. The differ¬ 
ence in length of the dorsal and ventral halves of 
curved flower stalks has been explained by Zollikofer* 
as being due to the unequal elastic pressure of the 
two halves, as a result of unequal growth hormone 
distribution. On the klinostat the normally unequal 
distribution would be equalized and alteration in the 
elastic pressure might result, causing the tangential 
stretching of cells which are compressed when bending 
occurs normally. It is significant that these changes 
comcide with a maximum development of statoliths 
in the receptacle, which points to the possibility of 
some link between the statolith apparatus and the 
bending mechanism. 

In Narcissus leaves the epidermal cells are 
shorter and there is a greater number of stomates 
on both the inner and outer surfaces of the leaves 
grown on the klinostat. The cells of the cortex of 
AspUmum bulbiferum fronds are much wider radially 
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and shorter on the klinoatat than in upright plants. 
On the klinoatat there is leas sclerenchyma formed. 
The walls of the solerenohymatous cells are much 
thinner and the cells are half as long and more than 
twice as wide as in upright fronds, Heyn 4 has shown 
that geotropic stimulus oauses changes in the plastic¬ 
ity of oell walls as a result of auxin redistribution. 
In this case the continual transverse auxin supply 
prevents the cells ageing and losing their plasticity, 
and the formation of sclerenchyma is retarded In 
all oases examined, no difference was found m the 
distribution of starch and statoliths in plants on the 
klinoatat. JiorgetrOm questions the idea of the 
statolith mechanism and geotropic reaction being 
causally related He considers that it is the trans¬ 
verse distribution of auxin caused by gravity which 
increases the mobility of the starch grams and 
facilitates their fall mg, at the same time indue mg 
differential growth of longitudinal and transverse 
cell walls From experiments with onion and oat 
roots he hIiows that auxin activates diastatic pro¬ 


cesses and accelerates the transformation of starch 
into sugar, and he assumes that it is a transverse 
distribution of auxin which causes the disappearance 
of starch from developing tissues, making sugar 
available for growth purposes. Should this be so, 
one would expect to find that an artificially induced 
transverse distribution would change the distribution 
of starch m klinostat plants 

It is clear that a change in the directum of auxin 
distribution may alter the plasticity of cell walls and 
lead to definite changes m plant tissues The pos¬ 
sible applications of this theory offer wide scope to 
the research worker in many problems of plant 
physio logy and morphology 

1 Horgstrttm, Ghoitj, * The Transviirao Rt*a<Hlou» of Plants Outline* 
of a New 1 ntorpn tation of the Hlanlflcanee of Growth Honnom's 
fnr Llfp-ProreHses In Plant*” Pp £30 (Lund <J W K Gl«H*rup , 
Copenhagen K}nar Munkagaard , London Williams and Nor- 
gat*, Ltd., 1039 ) t» 00 kr 

* Brain, Jfi. 1), New Phytol , 85, 3 (1939) 

* Zolltkofer, C, Bn dcwUrh Hot (it* , 63, 152-157 (1035) 

* Hevn, A N .T,, Jb wit* Jb>t 79 , 753 -7H7 (1034) 


THE SCATTERING OF WAVES IN RADIO TRANSMISSION 


F OR many years past, the mode of propagation of 
radio waves through the ionosphere has been 
studied intensively by mathematicians, physicists and 
radio communication engineers. It is now well known 
that all long-distance communication takes place by 
deflection of the waves m one or other of the ionized 
regions of the atmosphere, and furthermore that, 
depending upon the density of ionization of any 
particular region, there is a maximum -frequency of 
the waves which will be defloctod and above which 
the waves penetrate the region and aro not returned 
to the earth. This critical penetration frequency 
increases with the angle of incidence of the waves on 
the ionosphere. Thus, while the general features of 
long-distance radio transmission can l>e interpreted 
in terms of a simple ray treatment of the waves 
passing from the earth up to the ionosphere and back 
to the earth, there is a minimum distance from the 
sending station at which signals can be received by 
this mode of propagation. This ‘skip* zone or distance, 
as it is termed, is naturally subject to diurnal and 
seasonal variations, as well as to the actual frequency 
used in the transmission. 

Although all normal commercial communication 
takes place by the transmission of waves to ranges 
beyond the skip zone, it has been known for some 
time that, inside this zone, signals may be received 
more or less spasmodically, these signals being very 
irregular and subject to large variations in both 
intensity and direction of arrival at the receiving 
station. This type of reception has been interpreted 
as being due to the scattering of waves from local 
irregular portions or clouds m the ionosphere, where 
the intensity of ionization is such as to give rise to a 
diffuse reflection of the waves in all directions. 

In a paper read before the Wireless Section of the 
Institution of Electrical Engineers on February 7, 
Mr, T* L. Eckersley presented an analysis of the 
effeot of scattering in radio transmission. The earliest 
experimental evidence of scattering was obtained 
from observations at Chelmsford in 1927, when the 
short-wave beam stations were first opened. In 
general, such scattered signals within the skip zone 


gave no definite 1 waring indication on a direction¬ 
finder unless the sending aerial emitted a directive 
Iwam, in which case the apparent direction of travel 
of the waves was approximate^ the opposite to that 
m winch the beam of rays was projected. In later 
work, it has been possible to measure the time delay 
of the scattered signals ui relation to the ground or 
direct ray, and also in some instances to the normal 
echoes received after one or two reflections from the 
F region of the ionosphere The scattered echoes are 
of relatively low intensity and thus only become 
suitable for quantitative observation when a high- 
power transmitter is available, and the use of a 
pulse modulation makes possible the measurement 
of the tune of arrival of the individual echoes. 

Photographic records demonstrated by Mr. 
Eckersley showed that the scattered echoes have a 
moderately well-defined minimum time of arrival, 
but beyond this, the received echoes are spread over 
a considerable period in an irregular manner. A 
complete investigation of the phenomena showed that 
the cause of such scattering lies in momentary 
irregularities and small clouds m the E region of the 
ionosphere, Since the wave frequencies employed 
were generally much greater than the critical fre¬ 
quency of the E region, the path of transmission 
from the sender involved penetration of this region, 
reflection at the higher F region, followed by scattering 
from the upper side of the E region, and so by a 
second reflection from the F region back to the 
receiving station on the ground. The time delays 
of the echoes fits in with this explanation, and the 
fact that the average intensity of the scattered signals 
varies approximately as the fourth power of the wave¬ 
length is in accordance with the scattering coefficient 
of ionic clouds m the E region. 

The effect of scattering is of major importance 
in the analysis of long-distance radio transmission 
phenomena, and the results of the investigation 
described in the paper referred to do muoh to increase 
our knowledge of the subject and our understanding 
of the mechanism by which the scattering is pro¬ 
duced. It. L. J3-xt« 
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SEVENTY YEARS AGO 

Nature, vol. i, February 24, 1870 
The Minister of Public Instruction 

Reference is made in a leading article to the 
Education Bill, the first reading of which waa taken 
in the House of Commons “last week”. The reception 
given to the Bill suggests that a Minister of Public 
Instruction will shortly be appointed. 

“Such a Minister should, we think, take charge of 
the whole range of natural knowledge in all matters 
in which the State in any way intervenes to advance 
such knowledge. Wo understand the comprehensive 
term natural knowledge to include Education, Science, 
the Fine Arts, and Music. . . The Education 
branch would include the national system of com¬ 
pulsory primary education about to be established, 
public schools, universities. . * The Science branch 

would include all establishments, in receipt of 
Government assistance, in which Science is taught 
as a special study ; all those in winch scientific 
observations or investigations are conducted under 
State auspices, and all museums m winch natural 
objects are displayed for scientific purposes. . . . 
The first step towards organizing this branch of 
knowledge must be by collecting facts and opinions 
relating to it Tins step can only be taken through 
the agency of a Royal Commission instructed to give 
the widest possible scope to its inquiries into every¬ 
thing relating to both Instruction and Investigation 
in Science ” 

“A deputation consisting ot Earl Fortescue, the 
Right Hon. C. B. Adderloy, Dr. Farr and others, 
had on interview with Mr. Shaw-Lefevre at the Board 
of Trade on Saturday to recommend the legislation 
of metric weights and measures in the Post Office, 
and the legal substitution of metric weights for the 
troy weight which the Standard Commissioners pro¬ 
pose to abolish.” 


CimuN Wireless Instructors at the Electrical and 'Wireless 
Schools, Royal Air Force—The Under-Secretary of State (S 6.D.), Air 
Ministry, Adaitml Houm, Kings way, W.C.2. 

Assistant Mechanical Snootsm Car the Electrical Branch, Public 
Works Department of the Government of Nigeria—The Crown Agent* 
for the Colonies, 4 Mfllbank, 8.W.1 (quoting M/9067). 

Mechanical and Electrical Bsgnrvm for the Public Works 
Department of the Government of the Gold Coeat—The Crown Agents 
for the Colonies, 4 Mlllbank, 8.W X (quoting M/9120). 

Two Assistant Engineers — 1 The Engineer, Nene Catchment Board, 
Prleetgate, Petertmrough 

Temporary Forecasters, Grade 11 (Male) in the Meteorological 
Office—The Under-Secretary of State, 8 2.B (Met), Department QA., 
Air Ministry, Adastral House, Kings way, W.C 2 

Headmastbr of the Sydney Grammar School, Sydney, New South 
Wales—The Agent-General for New South Wales, 126 Strand, W.C.2, 
or The Secretary to the Trustees, Sydney Grammar School, Sydney, 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Bookt Supplement) 

Great Britain and Ireland 

Royal Commission on the Distribution of the Industrial Population. 
Report (Cmd 6153) Pp x + 820. (London HU Stationery 
Office.) 6i net [62 

University of Leeds . Department of Coal Gas and Fuel Industries, 
with Metallurgy Report or the Livesey Professor (D. T. A. Townendj 
for the Session 1938-80. Pp 18. (Leeds The University ) [72 

Mines Department Eighteenth Annual Report of the Secretary 
for Mines for the Year ended SlBt December 1938, and the Thirty- 
first Annual Report of H.M. Inspector of Mines for the same Period, 
with a Statistical Appendix to both Reports Pp xx +271 (London 
HU Stationery Office.) U net. [72 

Father and the Family. Pp 12. (London National Baby Welfare 
Council) 2 d. [82 

Mines Department Report of the Committee on the Emergency 
Conversion of Motor Vehicles to Producer Gas Pp 27+2 plates. 
(London H M. Stationery Office.) 9 4. net [82 

Tenth Annual Report* of the National Radium Trust and Radium 
Commission, 1938-1989 (Cmd. 6161.) Pp. 90 (London: HJC. 
Stationery Office.) 6rf net. [92 

Brooke Abatement In Wartime Pp 12. (Epsom . National Smoke 
Abatement Society ) (92 

Transactions of the Zoological Society of London Vol 24, Part 7 . 
The Mammals of the North Cameroone Forest Area . being the Results 
of the Percy Bladen Expedition to the Mamfe Division of the British 
Cameroon* By Ivan T Sanderson Pp. 625-726 + 22 plates (London: 
Longman*. Green and Co , Ltd.) 60s [122 


“We have to record the decease of Mr. J. F. 
Sowerby, so well-known in connection with the 
illustration of botanical works, especially the new 
edition of the English Flora, edited by Mr. J. Boswell- 
Syme, now nearly completed ” 

“A method of protecting iron from atmospheric 
influences has been proposed by Messrs. Macmillan 
and Macgregor, of Dumbarton and Glasgow. They 
bring melted sulphur into contact with the cold 
metallic surface to be coated. The sulphur chills 
and sets into a hard, thin, protecting cover ” 


APPOINTMENTS VACANT 

Applications are invited fur the following appointments on or 
before the dates mentioned 

Resident Headmistress of the Royal Masonic School for Girls, 
Itiekmansworth Park—The Secretary, Royal Masonic Institution for 
Girls, 31 Great Queen Street, Ktngsway, W C 2 (March 1) 

CHIEF Chemical Inspector, Chemical Inspection Department, 
Royal Arsenal, Woolwich—The Ministry of Bupply (8.E.8JJ,), The 
Adetphl, W 0 2 (quoting Apple. 021/8 E 8.B ) (March 4) 

Lecturer in Bacteriology, Royal Veterinary College, and 
Research Assistant (n the Research Institute in Animal Pathology 
—The Bursar. Royal Veterinary College, The University, Reading 
(March 9). 

Headmistress of the County School for Girls, Gravesend—W. A. 
Cteuoh, Bank Chambers, Windmill Street, Gravesend (March 11). 

Professor or Mechanical Bnqinrerino —-The Secretary, The 
University, Birmingham (April 20). 

Part-tot Tracker in Chemistry— The Head of the Detriment 
of Chemistry and Biology, The Polytechnic, Regent Stmt, W,l. 


Other Countries 

Smithsonian Miscellaneous Collection*. Vol. 99, No. 1: Sketches 
by Paul Kane in the Indian Country, 1846-1848. By David I Bush- 
neil. Jr. (Publication 3568.) Pp.ii+25. (Washington, D 0. • Smith¬ 
sonian Institution.) [12 

Proceedings of the United States National Museum. Vol. 87, No, 
3076. A Taxonomic Study of Neotropical Beetles of the Family 
Morddlld*. with Descriptions of New Species By Eugene Ray Pp. 
271-314. (Washington, D.C. ■ Government Printing Office.) [22 

Report of the Danish Biolorioal Station to the Ministry of Agri¬ 
culture and Fisheries. 43, 1988 ‘Oh the Migration* and the Rarial 
Character of the Plaice. By Erik M. Poulsen, Pp 80. (Copenhagen : 
C. A. Reltsel.) [32 

New Zealand State Forest Service Mkc. Series No. X: Forestry 
In New Zealand Pp. 24. (WeUngton Government Printer.) [62 
" Gold Coast Colony, Report on the Gold Coast Survey for the Year 
April 1938 to March 1989. Pp. 10 (Accra. Government Printing 
Department; London• Crown Agents for the Colonies) It. [62 


Field Experiments on Sugar-Cane In Trinidad. Annual Report for 
1939. By P B. Turner, (Published by the Sugar-Cane Investigation 
Committee ) Pp 262. (Trinidad. Government Printing Office.) [62 
Mintetiy of Agriculture, Egypt: Technical and Scientific Serrioe. 
Bulletin No. 204 ‘ Flax in Egypt. Part X . Research and Culture. 
By Dr. M. A. El Kliany, Pp. 4 + 32+10 plates. 7.T. 3. Bulletin 
no. 216 * Jute and Kindred Fibres in Egypt—Research and Culture. 
By Dr M. A El Kliany. Pp. 6+22+12 plates. P.T. 3. (Cairo: 
Government Press.) [182 

Publications of the South Afrioanlnstitute for Modfaal Research. 
No. 46: A Study of Experimental Tissue Reaction* following Intra¬ 
venous Injections of BiUoa and other Duets. By F, W. Simeon and 
Dr. A. Sutherland Straohan. Pp. 96-182+26 plates. (Johannes¬ 
burg . South African institute for Medical Research.) [128 

Annals of the New York Academy of Sciences. VoL 39, Art. 4: 
American Cities and States; Variation and Correlation In Institu¬ 
tions, Activities, and the Personal Qualities of theReefdent*. By 
Edward L. Thorndike, Pp. 2X3-898, (New York: New York Academy 
of Sciences.) fitt 


Field Museum of Natural History. Antbrop 

3J, No. 1: AnUmmowt^ Obseprations on the 3_ 

erf Labrador. By f. Dale Stewart. Material ami Data i 
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“GERYK” VACUUM PUMPS 

ROTARY OR RECIPROCATING TYPES 
(All British) 

The Illustration shows 
a4S.T.I.‘Geryk’Rotary 
Vacuum Pump: 

Swept Volume » 

4 cubic ft. per minute 

Speed - 600 R.P.M. 

Vacuum=0.01 mm. 

Max. absolute pres¬ 
sure = 251b. persq. In. 

Max. Horse Power J 

Particulars of all types producing vacua up to 
00001 mm. off perfect on application. 



Write for List No. 2421 

pulsometer Ct^tneertng <2£t£ 

READING 


-6~j*£u —I 

MICROSCOPES 



are 


Optically 

and 

Mechanically 


Whether they are 
for School use or 
Research Labora- 
tory, they are 
covered by e full 
guarantee. Let us 
help you select a 
Microscope. 


Catalogue on request 
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MICRO-ORGANISMS 

AND FERMENTATION 

By the late 

ALFRED JORGENSEN 

Revised by 

Dr. ALBERT HANSEN, 

A AGE LUND, M.Sc., 
and 

C. A. MITCHELL, M.A., D.Sc., F.I.C. 

CONTENTS : Historical Introduction—General 
Features of the Morphology and Physiology of 
Fermentation Organisms—Laboratory Equipment 
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THE UNIVERSITIES IN WAR-TIME 


' | 'HE function of the universities in relation to 
^ research needs in war-time may not be so 
well appreciated as other factors which at the 
present time are directing attention to their 
place in the national life of Great Britain. Like 
other educational institutions, their work has in 
many places been seriously disturbed by the 
exigencies of evacuation. Both research and 
teaching have been interrupted, and even where 
satisfactory and efficient arrangements have been 
made in the reception areas for the performance 
of those functions, great difficulties have fre¬ 
quently been met by students. These difficulties, 
for example, have deprived University College, 
London, and the London School of Economics 
of half their students. Although a number of 
evacuated university institutions are now ex¬ 
pected to return to their normal quarters by the 
autumn term, there is sound reason in the appeal 
of the National Union of Students for a Govern¬ 
ment grant to enable students who would other¬ 
wise be deprived of their education to continue 
their studies. 

The attempt to return to normal eduoation and 
to evolve a sound and practical policy out of 
the muddle into which evacuation has thrown it 
must include university education along with the 
elementary and secondary stages. In contrast to 
1914, the universities have indeed already been 
recognized by Government as institutions of 
national importance, both from the point of view 
of assisting in the War, and also of maintaining 
higher learning and oulture. The welcome news 
that the Government has decided to maintain its 
Treasury grant at the pre-War level (see Natxtbb, 
February 24, p. 299), strengthens this oon- 
vietton. In the contacts of the past year or so 


between the universities and the Service and other 
Government departments in regard to the utiliza¬ 
tion of personnel and facilities, and particularly 
in the sympathy and understanding which char¬ 
acterize this co-operation, we have evidence that 
the role of the universities in supplying the 
educated and trained leadership essential in 
handling the problems of a democratic society is 
fully appreciated by the Government. 

If therefore it is admitted that universities are 
vital necessities in the efficient service of the needs 
of a democratic society, whether as an industrial 
nation in a world where science is the basis of 
power, or in the defence of its life, its liberties 
and traditions against the methods of modern 
warfare, it can scarcely be disputed that a grave 
responsibility must rest on the universities in 
the preservation of the permanent values of our 
ordinary life. The autonomy of government, the 
freedom of speooh and thought and investigation 
which are oherished privileges of British univer¬ 
sities, plaoo upon them a prime responsibility to 
provide the informed and disciplined intelligence 
that alone can be adequate to meet the needs of 
a poet-War world, to repair the breaches made 
in our institutions by the War, and to reconstruct 
those parts of our political and eoonomio system 
which are shown to be defective by the War. If 
reconstruction is to have a practical meaning, it 
requires at once the trained and disciplined in¬ 
telligence, the impartial and patient analysis, the 
imaginative insight on human issues, the sense of 
values and oreative force which it should be a 
chief glory of our universities to supply. 

The importance of the contribution which the 
universities can make to the winning of the War, 
to the planning of the peace and the provision of 
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leadership of the requisite capacity, makes it 
essential that the ways and means by which that 
contribution is made should be rigorously re¬ 
examined It is no simple problem to socure the 
eoonomy that may justly be demanded, without 
endangering the deeper values which a university 
must always safeguard The Treasury grants 
to the universities have always recognized the 
right of the universities to enjoy complete freedom 
In war-time, that independence must be preserved 
at all costs Nothing is easier than for the essential 
liberties for which we are contending to be en¬ 
dangered and lost by gradual encroachment under 
the duress of war 

Unsleeping vigilance in these matters is essential, 
but the universities must prove themselves worthy 
of that independence by the thoroughness of their 
response to the national need, and the ability with 
which they not only maintain their highest 
traditions but also raise the efficiency of their 
service. On the economic side there are things 
with which they can do without, and without 
which they will be content They will not expect 
the same funds for new buildings which in better 
times they ought to have It is not in war-time 
that we can expect most of our modern universities 
to approach nearer to the Platonic ideal that 
youth should be brought up “amid fair sights and 
sounds*'. 

The essentials of university education must not 
be stinted. Municipal bodies, like the State, should 
continue their help at least undiminished, increasing 
it where those essentials are lackingor inadequately 
provided Even m war-time, it is a good invest¬ 
ment for the nation to provide at the modern 
universities more opportunities for healthy recrea¬ 
tion as a part of the corporate life The Physical 
Education Centre which the University of Man¬ 
chester haN recently opened is a token of the move¬ 
ment to make the life of the modern university 
more rounded and complete Behind that move¬ 
ment, moreover, lies the possibility of developing 
a system of physical education which will make 
the student's life happier and more efficient in the 
best sense ; and there is a large field for researoh, 
the knowledge garnered from which may be applied 
not only to university students but also to 
adolescents generally 

Hero is only one of the directions in which the 
universities might, even in war-time, extend their 
services to the community. There is also a great 
task in extra-mural work, which some of them are 
already shouldering, despite all the handicaps 


imposed by the black-out. Programmes of lectures 
are being provided for troops in the areas served 
by the universities in an attempt to see that the ' 
minds of those called to the colours do not stagnate 
or become set in Service grooves In spite, too, 
of the dislocation of civil life and the long hours 
put in on munitions, the demand for tutorial 
classes is strong, and tho teaching normally done 
outside the universities on their own initiative or 
in collaboration with the Workers' Educational 
Association proceeds vigorously 

The significance of this extra-mural work should 
not bo under-rated. As I)r W, C Mitchell 
reminds us m his presidential address to the 
American Association for the Advancement of 
Science (see Natube of February 10, p 207) the 
gravest dangers to democracy come from within, 
not from without The universities have a decisive 
part to play in dispelling ignorance and countering 
by critical inquiry the propaganda which turns 
ignorance to its uses In war as m peace, those 
who cherish learning must seek to foster, by all 
means within their power, a scientific attitude 
among their fellow citizens. Extra-mural work 
offers an invaluable opportunity of developing 
respect for evidence and promoting a general under¬ 
standing of the methods and results of science 
Important as may be the educational functions 
of the universities in such extra-mural fields, it is 
to the training given within their walls and to their 
functions in the advancement of knowledge and 
the maintenance of standards that attention is at 
present being most clearly directed. The pursuit 
of knowledge and the training of youth must 
indeed go hand in hand with the cherishing of 
human values—of personality, of freedom and 
truth—if a university is to make its full contribu¬ 
tion to the enrichment of national life, above all 
by inspiring that deep consciousness and apprecia¬ 
tion of the national heritage which alone oan sus¬ 
tain the effort and sacrifices which their defence 
may well demand in the present struggle. What¬ 
ever resources may be available for the universities 
—and the importance of their contribution to our 
war effort and the preservation of the permanent 
values of our heritage may well justify expansion 
rather than contraction of those resources—the 
present position demands that they should be used 
as wisely and efficiently as possible. 

It is from this point of view that it is imperative 
to re-examine the utilization of these resources and 
their distribution over the various functions of a 
university and the numerous branches of learning 
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whioh it serves. Let no one imagine that this is 
a simple task. The complexity of the relations 
between the different functions and faculties must 
not deter us from the task, and the gravity of 
the danger which threatens all alike may well be 
sufficient at last to initiate the effort. 

In regard to the advancement of learning, the 
university occupies a place in the research front. 
If knowledge is to be available to serve the war¬ 
time needs of the nation no less than to solve the 
problems of peace, some means must be found of 
keeping an appropriate balance between funda¬ 
mental and applied research, of providing for the 
followmg-up of advances in knowledge, and of 
diverting effort to fields neglected or holding up 
the general advanoe. All this must be done 
without endangering that freedom of investiga¬ 
tion and spirit of unprejudiced quest for truth 
which lie at the root of all scientific advance 
Particularly is it important to provide for in¬ 
vestigations in the domain of human relations, 
where lack of knowledge is already handicapping 
our war effort in many fields. 

The advancement of knowledge links itself 
naturally with the teaching functions of the 
university through the thorny problem of the 
relation of teaching and research. Here we may 
well have to review the whole question of technique 
in the light of recent criticism and discussion on 


the use of the lecture or the tutorial system. 
Similarly, we have to oonaider the efficiency of 
research at the universities, not merely in terms 
of the claims of teaching, tutorial or administrative 
duties, but also in regard to the provision of ade¬ 
quate assistance or services in the laboratories, so 
that the best use is made of the time of qualified 
research workers. 

These are questions whioh, like those of pro¬ 
fessional training, may well ooeupy the attention 
of the universities themselves and also of the many 
professional associations of soientifio workers and 
their fellows. We cannot expect in the stress and 
strain of war to find and apply a completely satis¬ 
factory solution to them all. Wo may indeed need 
to be content with eliminating major causes of 
inefficiency and securing a modicum of oo-operation 
in the pursuit of knowledge where it is most 
required. If, however, soientifio and professional 
workers, whether within the walls of a university 
or without, are zealous enough in cherishing a high 
ideal of the functions of a university and give their 
minds, even in war-time, to such problems as these, 
then at least we may be sure that the universities 
of Great Britain will carry undimmed through these 
dark days their power to inspire, and to provide 
the loyal and unselfish leaders the nation needs 
both now and in the days of reconstruction to 
oome. 


CANCER: THE ROLE OF SURGERY, RADIUM AND 
X-RAYS IN ITS TREATMENT 


'T'HE treatment of cancer has occupied an 
^ increasingly important position m public 
thought during the last few years. The debate 
in Parliament on the Cancer Bill laid bare the 
scanty provisions for adequate treatment existing 
in many parts of Britain. The war crisis in 
September whioh temporarily curtailed medical 
facilities resulted in an insistent demand for the 
treatment of cancer, a demand not immediately 
heard for the treatment of most other diseases. 
One aspect of this interest is the difference of 
opinion as to the proper scope of radium treat¬ 
ment relative to other methods, a difference 
illustrated by reoent and present correspondence 
in Natcbm (144, 973 ; 1939 ; 148, 151 ; 1940 ; 
also p. 347 of this issue)* 

Before attempting an assessment of the present 


status of oanoer treatment, it will be instructive 
to examine first the extent to which oanoer is in 
faot being treated in Great Ktain at the present 
time, and the means available. A reoent Ministry 
of Health inquiry* showed that in a representative 
sample 27 per cent of all oases were actually 
treated by either surgery or radiation, including 
purely palliative treatment. Allowing for possible 
groups of oases not coming into the sample, it is 
safe to say that less than 30 per cent of all oases 
occurring receive treatment. As to the means 
available, there are only two by whioh successful 
cure of oanoer can be achieved—surgical excision 
and radium or X-ray therapy. 

•“Cancer 4 An Enquiry Into the Kxtent to which Patient* receive 
Treatment. M Beporte on Public Health aud Medical Bubjeota, Xo. St 
(HJt. Stationery Office.) 
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Surgery was first in the field, and indeed was 
for many years the only available method of treat¬ 
ment. The principle underlying its use is sim¬ 
plicity itself; extensive removal of the growth 
along with the whole of the affected part. The 
effective use of surgery in cancer dates back to 
about half a century ago. At that time surgical 
techniques were evolved which are still known by 
the names of their creators—Halstead, Kocher, 
Wertheim, and many more The surgery of canoer 
is now relatively Btable , its accomplishments 
are known, its limitations accepted. 

In contrast to surgery, radium and X-ray 
therapy are still young and developing branches of 
medical science. Although radium was discovered 
in 1898 and was applied to minor medical use 
shortly afterwards, it did not become an important 
means of treating cancer until after the War of 
1914-18 In the decade 1920-1930 the significance 
of the work which was being done in three now 
famous radiation therapy centres—the Fondation 
Curie in Fans, the Radiumhemmet in Stockholm, 
and the Memorial Hospital in New York—was 
gradually realized. It was not, however, until 
about the end of that decade that the impact of 
these revolutionary methods became generally felt 
In Great Britain one result was the establishment 
of the Radium Trust and the creation of the 
National Radium Commission Centres for the pro¬ 
vision of efficient radium treatment It is then no 
overstatement to say that this new medical 
specialty is a mere ten years old, and still in an 
evolutionary phase. This fact has three con¬ 
sequences In the first place, it is only over a very 
limited field of use that methods of treatment are 
as yet sufficiently standardized to represent an 
established practice of modern medicine, In the 
second place, it is vital that its value be judged in 
terms of its capacity as known to-day, and not in 
terms of its accomplishments of even a brief five 
years ago. Thirdly, it holds considerable promise 
for the future. 

To arrive at an objective analysis of the relative 
value of surgery and radiation it is worth while 
first to examine the nature of tho 27 per cent of 
treated cases mentioned above The striking faot 
which emerges from such a study is that treatment 
is limited to a comparatively small number of 
cancer types. Of the 27 per cent of all oases 
occurring which in fact received treatment, no less 
than three-quarters belonged to one or other of 
the following five canoer groups . cancers of the 
stomach, intestine and rectum ; cancer of the 


breast; o&noer of the skin, including genitalia: 
cancers of the mouth, tongue and lip ; canoers of 
the uterus and vagina. 

Canoer of the stomach, intestine and rectum 
constitutes almost exactly 400 out of every 1,000 
cancer deaths and represents one of the very 
commonest types of cancer found. In view of this, 
it is depressing to find that only 8 per cent of this 
group are seen sufficiently early to permit an 
attempt at cure. The treatment is almost ex¬ 
clusively surgical and radiation is as yet of little 
value. A generous estimate of the percentage cured 
would be 15 per cent of oases treated. 

Cancer of the breast constitutes 200 cases per 
1,000 of all cancer deaths occurring in women It 
was found to have been treated in 68 per cent of 
cases. Breast cancer undoubtedly represents the 
fiold in which surgery has accomplished its greatest 
victories It is still the treatment of choice exoept 
in those oases which are inoperable when first seen 
In these, radiation does provide a useful alternative 
method In many oases both surgery and X-ray 
therapy are combined with great advantage. A 
fair estimate of the surgical cure-rate is 25-30 per 
cent of all cases operated on. In tho really early 
cases a cure rate of up to 75 per cent can be 
obtained. Canoer of the breast should be looked 
upon, therefore, as a mainly surgical field. 

Carcinoma of the skin represents only a small 
proportion of all the cases occurring. It can be 
treated by wide surgical excision, or it can be 
treated by radiation—either radium or X-rays— 
with equal or even greater certainty of cure and 
without the same degree of disfigurement, indeed, 
often such a return to normal occurs that the site 
from which the disease was eradicated cannot be 
distinguished. An estimate of the cure-rate of 
true skin cancer (squamous cell carcinoma), 
adequately treated by either method, may be given 
as about 75 per oent. The less serious form of skin 
oancer, known as rodent ulcer, if treated properly 
rarely proves fatal. This field is therefore one 
which can be equally called surgical or radiological, 
but the oosmetic advantage lies with radiotherapy. 

Cancer of the mouth constitutes just under 
100 cases per 1,000 of all cases occurring in men, 
and analysis showed that 71 per oent were treated. 
There is little doubt now that radiation, particu¬ 
larly radium, has become the treatment of choice 
in this disease. The majority of mouth cancers 
occur in parts where surgery is not practicable. 
Where excision is possible, for example, in some 
carcinomas of the tongue, surgical cure is 
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infrequent and is attended with marked disability. 
Extension of the disease from the mouth to the 
glands in the neck may, however, be dealt with 
either surgioally or radiologioally. Many cases of 
mouth cancer come for treatment when the disease 
is already advanced, yet even so oure-rates of 
2,5-30 per cent for all the cases treated have been 
reported by British radiation therapy centres For 
the early case, the chance of cure is at least 60 per 
cent The mainstay of treatment of mouth cancer 
must therefore be accepted as being radium 
therapy. 

Canoer of the uterus (uterine cervix) represents 
133 cases per 1,000 deaths from cancer in women 
Before the dayB of radiation it was treated surgi¬ 
cally. This has now been abandoned in all modern 
schools The present situation has been described 
m a recent survey where it is stated that “radiation 
oilers a prognosis some 10 per cent letter plus an 
appreciable salvage of inoperable cases 
To-day the prognosis from good radiation therapy 
is a one in two chance of cure in an operable oase, 
and a one in seven chanoe in au inoperable case, 
and m selected centres the prognosis is even better, 
the chances being two in throe and one in four 
respectively”. The rapid transition from surgical 
to radiation treatment is largely due to the 
statistical findings of the Health Section of the 
League of Nations. This disease can therefore be 
listed as an exclusively radiation field. 

These five diseases together account for 75 per 
cent of the treated cases. The remainder include 
cancers of the lung, oesophagus, bladder, ovary, 
larynx and a large variety of less common lesions 
Talking in general terms, treatment by surgery 
and by radiation iaprobably about equally common, 
and radiation is showing curative possibilities in 
a number of lesions which are impossible of surgical 
approach. 

We see, therefore, that in three out of the five 
main curable types of cancer considered, radiation 
now occupies a plaoe so generally accepted that 
patients treated otherwise cannot be considered 
as receiving the maximum ohanoe of cure. 

The value of radium and X-ray therapy is, how¬ 
ever, not limited to the treatment of forms of 
canoer in which permanent cure is possible. It 
can serve two other quite important functions. In 
a wide group of malignant growths, which include 
the lympho-sarooraata, radiation can control the 
disease and maintain the patient in a fair state 
of health for long periods. Another way in 
which radiation is extensively used is to obtain 


palliation of advanced cancers where cure is 
impossible. These o&noers include the late stages 
of all those types which are curable in the early 
stages by radiation or surgery and many more. 
The growth of the tumour can be arrested tem¬ 
porarily, with disappearance of the attendant pain 
and disability Even although life is only prolonged 
for a short time the reduction in suffering is great 
Surgery has contributed two useful measures 
to the palliation of cancer—gastrostomy and 
colostomy. Both these measures, by affording 
mechanical relief in incurable oases, prolong life 
and reduce suffering 

Much has been written on the dangers of radia¬ 
tion treatment, as in tho past of tho dangers of 
surgical treatment Where the disease concerned 
is cancer, in which the mortality of untreated 
cases is 100 per cent, danger should obviously not 
be overstressed In surgical techniques a certain 
‘operative mortality' is regarded as inevitable In 
the use of radiation for the cure of cancer similar 
‘treatment risk’ must be faced. In both surgery 
and radiotherapy this risk varies in direct ratio 
to the magnitude of the undertaking and m inverse 
ratio to the skill of the operator or therapist. 
While the immediate risk of death is lower with 
radiation treatment, a new risk has to be taken, 
namely, that of local necrosis due to the treatment* 
At times this is unavoidable, and necroses may be 
faced at the time of treatment as being the pnoe 
of what is regarded as curative treatment Such 
necroses can be repaired later by plastic surgery. 

The nature of the action of radiation on 
malignant tissue is a totally different process from 
that of excision, and radiation should not be 
thought of as a refined form of cautery While 
surgery seeks the eradication of the disease by 
wide excision, radiation has a selective action on 
malignant cells in those groups of cases where the 
radiotherapist claims success. In the epitheliomata 
and the sensitive sarcomata it is possible to give 
a dose of radiation which will destroy the malignant 
cells while doing only temporary harm to the sur¬ 
rounding normal tissues. The margin between 
Lethal dosage to the malignant cell and the lethal 
dose of the normal tissue is, however, quite a 
narrow one. To permit the successful use of this 
differential sensitivity an expert training in radio¬ 
therapy is necessary, both to assess a suitable 
dosage and to choose the best means of delivering 
that dosage accurately to the tumour with a 
minimal radiation of healthy tissue. 

Radiation has occasionally been stated to 
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produce metastases and to Stimulate 1 the growth 
of malignant cells. Neither of these statements can 
be substantiated. 

In the development of radiotherapy a vast 
amount of experimental work is still necessary. 
At present the techniques employed are based on 
clinical experience, which is necessarily conserva¬ 
tive. The choice, for example, of radium versus 
X-rays depends on the mochamcal applicability of 
either to any particular lesion rather than on any 
known advantage of wave-length. In accessible 
sites it is usual to choose radium, which remains 
the more valuablo of the two methods X-rays 
are used m the radiation of deep-seated lesions and 
in widening the zone of tissue treated from a 
radium eouroe. 


Another factor which requires investigation is 
the optimum overall time of radiation. At present 
the times used depend on clinical experience, and 
it is felt that other overall times or time splittings 
of dosage may be found in the experimental field 
which will alter considerably our methods of 
treatment 

While stressing the need for developmental work 
in radiation methods and the value of surgery and 
radiation in their respective fields, it is necessary 
to state that the greatest increase in the cure-rate 
in these fields would bo obtained by a successful 
campaign to get patients in the early stage of 
their disease. A well-planned soheme of public 
education and clinics as envisaged in the Cancer 
Bill would facilitate this. 


RUTHERFORD 


Rutherford 

Being the Life and Letters of the Rt Hon. Lord 
Rutherford, OM By Dr. A. S. Eve. Pp. xvi-f 
461 + 18 plates. (Cambridge : At the University 
Press, 1939 ) 21 $ net. 

P ROF EVE'S account of the life of his old 
friend Lord Rutherford treats it in the per¬ 
fectly straightforward manner which such a book 
should. He takes the reader steadily through the 
life from boyhood in New Zealand to the 1861 
Exhibition at Cambridge, the chair at Montreal, 
the chair at Manchester, and the return to Cam¬ 
bridge. A great part of the history is given through 
the medium of Rutherford’s letters, many of the 
earlier ones being those written to his future wife. 

The order of presentation is rather strictly 
chronological, so that successive paragraphs may 
deal with entirely different subjects ; for example, 
they may consist in accounts of a public lecture, 
a holiday journey, the organisation of a department, 
and a new scientific discovery. In describing the 
purely scientific work, Prof. Eve at intervals de¬ 
votes a few pages to a non-technical explanation 
of its import, which should help the inexpert 
reader in understanding the steady progress of the 
discoveries in which Rutherford took the leading 
part. In fact the biography is cast mainly in the 
form of a chronicle, and this is exactly the form 
it should have. There will remain for some later 
historian, who will have gained the perspective and 
impartiality of time, the task of assessing the re¬ 
spective merits of the enormous contributions that 
Rutherford made to physics. Taken in conjunction 


with his published books and papers, the present 
biography will provide very complete documenta¬ 
tion for such a historian, and it should go a long 
way towards protecting Rutherford from the two 
dangers to which the lives of the great seem to 
be specially exposed, on one side the degeneration 
into a dreary hagiography, and on the Other the 
psychological account of the (usually Freudian) 
thoughts which the biographer thinks that his 
subject ought to have been thinking. 

With a biography, as with a portrait, the author 
is always faced with an almost insuperable diffi¬ 
culty, that of satisfying both those who knew the 
subjeot and those who did not. The first expect 
to be reminded at every turn of the living original, 
whereas the others, with no personal memories, 
have to build the whole image out of the author’s 
own work. So it is natural to ask whether Prof. 
Eve has ‘got it across’. He has certainly given 
himself the best chance of doing so by his copious 
quotations from the letters. These, be it said, are 
mostly quite ordinary letters, dealing with the 
happenings of Rutherford's life, such as those 
written to his family when on a visit to America, 
or those to friends on the Continent renewing rela¬ 
tions after the War of 1914-18. They are good 
straightforward descriptions of events, not em¬ 
bellished into anything like belles-lettres—had 
they been so one would have doubted their author¬ 
ship—and anyone can feel that he oould almost 
have written them himself. But not quite, for 
there is a tremendous common sense about them 
and a vigour raised to high power, which is 
the characteristic that his intimates will most 
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remember. But in reading them the intimates will 
have in mind the associated memories of the general 
raciness of his conversation of his amusing 
reminisoenoe8 and the critical but usually kindly 
comments on his contemporaries. This side of him 
is very much harder to describe in a biography, 
because it can only be done by illustrations of a 
topical kind, and the mere attempt to give them 
would destroy the lightness which is their essence. 
It is a matter for briefer treatment than is possible 
in a book, and we may hope that, before memories 
fade, there will be gathered together a Rutherford 
saga, of the kind of which a beginning was made 
by Tizard’s lecture last spring. There are many 
men, great to their friends but little known to 
the world, of whom the same sort of thing is truo, 
and usually their memory does not long survive. 
But here the greatness was combined with an 
external greatness patent to the world at large 
May we not hope that this will just make the 
difference and lead to the survival of the whole 
man. 

It is impossible to read the life without trying 
to estimate what the verdict of the distant future 
will be of Rutherford’s various discoveries. Many 
of them, which in another man would be counted 
as of the very first class, can be attributed to 
accurate timing on his part. Rutherford himself 
used to say, in connexion with some of the wilder 
speculations of his contemporaries, that no one 
could see more than an eighth of an inch beyond 
his nose, and that only a great man could do even 
that. He had himself just that extra little range 
of sight beyond the eighth that got him there 
ahead of the rest One cannot doubt, for example, 
that the law of radioactive decay would have been 
explained by someone else, if Rutherford hod not 
done it a few months earlier In other cases ho 
got the lead by his capacity for choosing the right 
one among several confusing alternatives, by his 
gift for always “picking the right bottle off the 
shelf**. Thus one distinguished man of science 
would write to him reporting a new type of 
radiation, and he would be entirely unmoved, 
correctly attributing the result to some uncon¬ 
sidered impurity, while another would write a 
very similar letter and he would stop all the other 
work of the laboratory and Chadwick would 
disoover the neutron. 

In the case of some of his discoveries, however, 
Rutherford was much more than a few months 
ahead of his competitors. For example, the study 
of a-partide scattering was undertaken in order to 
probe into the atom, and the ordinary scattering 
by electrons did serve to give at least a strong 
suggestion that the number of electrons was about 
half the atomic weight; the scattering of a few 
particles through broad angles was an unforeseen 


extra gift. It is one of those profitless but interest* 
ing speculations to conjeoture what would have 
happened if Geiger had failed to detect those 
particles, or if, as it would have been almost 
natural to do, he had explained them away. The 
nucleus would have had to wait; but for how 
long ? Atomic number would have been discovered, 
but it would have been through Moseley’s spectra 
and it would have been only a curious numerical 
rule unsupported by any theory. Would Bohr have 
made his theory of the hydrogen spectrum, with¬ 
out the guiding principle that there was a oentre 
of force attracting according to the inverse square ? 
Probably, but it might have been somewhat later, 
and the theory, suspeot to the orthodox even as 
it was, would have had a much more difficult 
passage After that there would still have been 
the experiments on collision to repeat, and so it 
seems likely that Rutherford found the nuoleus 
at least three or four years before anyone else 
would have done it. 

In the discovery of atomio disintegration he 
was probably even farther ahead of his contem¬ 
poraries, and he owed this largely to his breadth 
in insisting on developing technical methods and 
exploring whole fields, where smaller men are con¬ 
tent to solve single problems one at a time. This 
wisdom went much farther still, for at an age 
when most men are entirely set in their habits, 
he showed that he oould recognize that his old 
simple methods were becoming inadequate for the 
new knowledge, and that he must—and that he 
oould—embark on the elaborate engineering feats 
of the modern physical laboratory. 

The discoveries of the present epoch can be 
divided into two types, for which a very good 
discrimination is according to whether Rutherford 
liked them or not; the difference can be felt, but 
it is hard to put it into words in any other way 
The nucleus and disintegration were his own, and 
he foretold the neutron and was in at its birth. 
He liked Bohr's theory of atomic structure, and 
accepted the new quantum theory though with¬ 
out much enthusiasm ; perhaps this was because 
for a time it put the theorists above the experi¬ 
menters. At any rate, he could welcome Gamow's 
theory of radioaotive change, and Mott’s work on 
the interferenoe of a-particlea with helium atoms. 
But the positron was not to his taste ; of course 
he accepted it, but the very abstract idea of ‘holes’ 
did not fit his habit of thought. Would ho have 
liked the meson ? Probably not. But the most 
recent discovery of all, the fission of uranium into 
comparable parts, that would surely have been a 
discovery which, had he been spared for little 
more than a year longer, would have been one of 
the most acceptable to,his genius. 

C. G. Dabwtn. 
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ELECTRIC CLOCKS 


Electrical Timekeeping 

By F. Hope-Jonee. Pp xx*f 275 -f 6 plates 
(London : N. A. G Press, I Ad , 1940.) 10« net 

OME few years ago, Mr Hope-Jones brought 
out his well-known book “Electric Clocks”, 
and I had the privilege which 1 much enjoyed of 
writing a notice of it, which appeared in Nature 
of October 17, 1931. 1 am very glad to be enabled 
again to notice a now book—“Electric Time- 
keeping”—by the same author I say a new book 
because the title is a little different. I think it 
should be called a new and enlarged edition. 
“Electric Clocks” came out when it had become 
generally recognized that the Shortt clock had 
revolutionized our ideas as to the possible attain¬ 
able accuracy of pendulum clocks, and when for 
the first time the uncertainty had been brought 
down to a matter of a second in a year. There 
was then full justification for the author, who had 
himself invented many of the features on which 
success depended, adopting the role of the high 
priest and laying down the law as to what is good 
and what is bad As anyone who has seen the 
first would expect, the present work does not falter 
in this respect. 

The author, who has devoted himself to the 
subject of accurate clock construction for nearly 
half a century, is so saturated with the subject, 
and is so familiar with the almost innumerable 
ways in which the electric current has been 
harnessed as an aid, that his presentation of the 
history of the development is almost bewildering 
in its thoroughness, but there is this which makes 
his treatment of real value It is not a mere 
catalogue of a thousand-and-one devices in 
chronological order, but a very critical discussion of 
each showing the valuable original steps which, 
however, lacked something necessary for real 
success, or the essential faults m prmciple which 
were so common. 

In the earlier volume the author led up to what 
might well tie called the perfect clock—or very 
nearly perfect clock—-the Shortt clock In the 
present volume the history is mainly a repetition, 
but much has happened since “Electric Clocks” 
appeared The quartz crystal clock, though it had 
proved its value so long ago as the year 1928, had 
not then become so well known as it iB now, or 
perhaps had not reached the present high level of 
performance, which is, 1 believe, an uncertainty 
in the rate of one second in two or throe years. 
In 1928, comparisons of Mr. Marrison’s quartz 
clock in New York connected by land line with 
Mr. Loomis’s three Shortt clocks at Tuxedo 


demonstrated the disturbance of gravity by the 
moon Then again the time laid on by the alter¬ 
nating current network in the country, though 
known as a possible source of accurate time f 
had not become general as it now is; and in this, 
by the way, the author appears to have been the 
first to point out the possibility’ 11 . Again, time at 
sea, which used to be altered daily by the captain 
when he said “make it so”, is now beginning to 
pass at a variable rate made to fit the easting or 
westing of a ship on a plan also proposed by the 
author These, the Post Office “Tim”, and many 
other things are discussed in the additional matter. 

The author may well be pleased to have had the 
support of the late and of the present Astronomer 
Royal. These two great authorities have written 
the forewords to the two volumes, and this is a 
distinction of which he may well be proud. He 
is also able to exhibit a frontispieoe which itself 
is an attraction. When crossing the Atlantic to 
attend a meeting of the Franklin Institute, where 
he was presented with the much-prized Gold 
Medal for his share in the development of the 
Shortt clock, by rare good fortune Einstein was on 
board. The frontispieoe is a ‘snap’ of the two in 
earnest conversation autographed by Einstein 
himself 

It is now nearly fifty years since the author 
developed that admirable production the syn- 
chronome clock, which was a well-deserved suooess. 
Relying on the principles which he never tires of 
preaching, he invented element by element that 
invaluable instrument. I must mention in par¬ 
ticular two of these. The first is the stop-by-step 
dial ratchet which nevor fails. This is figured on 
p 103 It may seem a small thing, but it represents 
a degree of perfection unknown before. It has the 
great merit of not being upset even if the ratchet 
wheel is eooentrio or badly divided. The other is 
the synohronome switch which applies a gravity 
impulse to the pendulum every thirty seconds. 
This contains an element of the first importance, a 
contact which is a really forcible one, that itself 
transmits the power to lift the gravity arm and 
thereby lasts only so long as is neoessary. This 
saves battery waste, provides a sharp time signal, 
and it never fails. 

The triumph of the Shortt clock, which after all 
is based on the synohronome clock, has not caused 
the author to rest on his laurek. The latter part 
of the book records one after another of his further 
inventions. One is a method of synchronizing a 
light half-second’s pendulum depending solely on 

• "Lightning”, November 16,1SS6. 
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circular error. This is a beautiful device, and if 
the synchronizing current is first set for every 
second it very soon starts from rest and is in 
proper phase. 

Another and much less expected invention, if 
indeed any invention by the author relating to 
clocks can be considered unexpected, is an alternate 
current motor of great ingenuity and value. Two 
microaoopic motors of a few mouse-power had 
hitherto almost monopolized the field One was 
the high-speed self-starter ( the Warren motor, 
vhich can only go one way, and the other the 
toothed disk lower speed motor, which is not self¬ 
starting and which will go either way Rome few 
weeks ago a public clock was seen to be going 
backwards and this led to a crowd wondering, I 
suppose, how long it would be before it would 
become yesterday again This might have been 
due to the man who started it turning the twiddle 


nob the wrong way. But the author again comes 
in with an extra slow-speed toothed wheel motor 
turning once a second with a permanent magnet 
for the stator. This, he says, is more efficient than 
the others, which it may well be. I have used the 
others in other apparatus and determined the 
mouse-power of each, which was surprisingly large* 
I should much like to have one of these new motors 
on which to experiment. 

These are only a few of the author’s later 
achievements. They arc all so neat and so practical 
that it is with regret that I am compelled by 
consideration of space alone to leave them un- 
mentioned. 

The book is so well written that in spite of the 
host of alternative devices described, anyone with 
a taste for nice mechanics will read it through 
with avidity and then read parts of it again 

C. V. Boys. 


PAPER 


Paper and its Uses 

A Treatise for Printers, Stationers and Others. 
By Edward A. Dawe Vol. 1. Fourth edition 
revised. Pp xiv {188 + 28 plates. Vol 2 
Samples of Papers and Boards. Pp. vu + 157 
samples. (London : The Technical Press, Ltd., 
1939 ) 2 vols., 15a. net 

'T'WO factors combine to make the task of 
reviewing these volumes an easy one. In 
the first place they represent the fourth edition of 
a work which may now fitly be regarded as a classic 
of the paper and allied industries ; secondly, until 
recently the author directed the activities of the 
laboratories of H.M Stationery Office. Both of 
these considerations are in evidence in the contents 
of the book. The treatment of the subject com¬ 
bines, in fact, that authority which is bom of many 
years of experience, and that absence of errors 
and minor defects which is so seldom attained 
before a work has passed through its early 
editions. 

As the author states in his preface to this 
edition, the fundamental processes of paper- 
making have not altered in the relatively short 
period covered by the earlier editions of the book. 
Nevertheless, a combination of scientific skill 
and improved craftsmanship has resulted in many 
advances, both as regards the quality of the 
product and the rate of output. Such develop¬ 
ments are the principal new features of this 
edition, the up-to-date nature of which is indicated 
by the fact that it includes subjects such as the 


purification of pulp by centrifugal methods , 
the manufacture of ‘two-wire* and artificially 
conditioned papers (which have contributed so 
prominently to the solution of the problems of 
high-speed printing) ; the coating of papers on 
high-speed paper machines; air-mail papers; 
and standards of permanence and the factors 
which affect this important property of paper. 

The first section of vol. 1 is a brief but clear 
description of paper manufacture, and it follows 
the usual lines It is, however, the two sub¬ 
sequent sections, whioh deal with the different 
kinds of paper and paper-products and their 
uses, which single out this work from the many 
others on paperm&kmg. Into the spaoe of some 
sixty small pages is compressed a wealth of detail 
based on sound practical experience. Nothing of 
importance seems to have been overlooked, and 
few of the multitude of varied produots which 
originate as paper are omitted. The final sections 
deal ohiefly with testing methods and standard¬ 
ization (matters with whioh the author has been 
specially associated), paper trade customs, and 
methods for the interoonversion of sizes and 
weights of papers. Here again the author steers 
his way deftly through the maze of intricacies 
and traditional nomenclature with which the 
paper industry is still enoumbered, and whioh his 
own efforts towards standardization have done so 
much to help to remove. 

In the seoond volume are bound up 157 samples 
of typical papers and boards, together with the 
appropriate descriptive details. This volume is 



328 


NATURE 


March 2, 1940, vou u* 


dated 1929, and it seems rather a pity that the 
opportunity was not taken to bring it up to date 
also, In some instances (notably the sensitized 
cheque paper, foil papers and offset papers) the 
samples included would not find favour among 
users as typical of the best of their kind This 
comment, however, applies only to a relatively 
small proportion of the samples, and the value of 
the volume as a whole (especially to the student, 


for whom it is primarily intended) oannot be 
over-estimated. 

Sinoe the author has now retired from his 
official position, this work may be regarded as a 
parting gift to the industry. It certainly deserves 
to command an appreciative welcome from an 
industry already so much in his debt for the years 
of unstinted and able service he has devoted 
to it Julius Grant. 


ECONOMY OF A PRIMITIVE PEOPLE 


Primitive Polynesian Economy 
By Raymond Firth. Pp. xii-j-387 + 8 plates. 
(London : George Routledgo and Sons, Ltd., 
1939.) 155. net. 

T HE material upon which Prof. Firth has based 
his study of primitive Polynesian economy in 
this book was gathered in the course of his expedi¬ 
tion in 1929 to Tikopia, one of the islands of the 
British Solomons group in the Pacific. A valuable 
study of the social anthropology of the inhabitants 
of the island already stands to his credit in a 
substantial volume. He now turns to an investi¬ 
gation from another point of view—a point of 
view which is claimed, and justly claimed, to be 
new, namely, that of the system of values which 
determines preferences in the satisfaction of needs. 

The people of Tikopia, it will be remembered 
by those who are acquainted with Prof Firth’s 
earlier book, are virtually untouohed by White 
civilization ; and in their mode of life they may 
be regarded as an example of a people of simple 
backward culture. When, however, this oulture is 
submitted to examination, it is seen that what 
may be termed their economy, as thus defined, is 
by no means simple, but on the contrary is of a 
highly complex character. It is made no easier of 
understanding in the eyes of a Western observer 
by the absence of price and its common measure, 
money. This absence is, of course, a fact which 
has not passed unobserved by previous observers 
of life in other primitive or backward com¬ 
munities ; and the differences in standards of 
value and media of exchange have been the subject 
of instructive study. Prof. Firth, however, is the 
first to examine the problem to which it gives rise 
from the point of view of the functioned anthro¬ 
pologist, prefacing his study with a consideration 
of the general question. 

Now it must be clear that tKe study of the 
economy of a primitive people may be approached 
from two very different points of view On one 
hand the sociologist, and the observer whose 
record is intended to meet the needs of a Western 


audienoe, will make use of a classificatory system 
and a terminology based upon ooncepts which in 
theory, at least, are abstract and of universal 
application. The anthropologist, on the other 
hand, in so far as he aims at an accurate and 
objective ethnographical record, is oonoemed with 
a standard of values that is relative—relative to 
the culture of the people under investigation. It 
will be remembered that Prof. Malinowski records 
a striking example in his account of the system of 
ritual exchange in the Trobriands in his “Argonats 
of the Western Pacific”, while further examples to 
whioh reference has been made are afforded by the 
refusal of the peoples of Africa to commercialize 
their cattle, or their reluctance to abandon the use 
of the hoe for more efficient means of cultivation. 
It is, however, neglect of this principle of the 
relativity of any given system of values whioh has 
vitiated or caused the neglect of the study of 
primitive economy. 

Applying this principle to the people of Tikopia, 
Prof. Firth shows how in the instance of food, for 
example, the bare biologioal need is transcended 
by values of a non-nutritional order, as a means 
of meeting social obligations, the responsibilities 
of kinship, and other ritual requirements; or 
again in fishing, it is not the remunerative value 
of the catch whioh will determine the direction of 
effort, but ritual whioh demands that the first 
catch should be a shark, rather than the less 
difficult and more profitable flying-fish. Thus the 
general trend of this investigation may be sum¬ 
marized as showing that the system of values 
which it might be argued applies to *eoonomio 
man 1 becomes a matter of social relations, and 
must bo considered in the light of that fact, 
requiring in the study of primitive economics a 
profound modification in the usual Une of approach. 

Prof. Firth has produced a most valuable mid 
stimulating study, which will repay careful con* 
Bideration, not only by the anthropologist, but 
also by the administrator and others who have to 
come into intimate touch with any people of 
backward oulture* 
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CAN CHRISTIANITY SURVIVE? 


The Gospel and the Church 

A Study of Distortion and its Remedy By the 
Rev Canon Charles E Raven. Pp. 256. (London ; 
Hodder and Stoughton, Ltd., 1939.) 8* 6d net 

C ANON RAVEN examines the character of 
Christianity in Apostolic days and also m 
the early centuries, and shows the serious nature 
of the distortions that occurred These are more 
obvious in the formative period between the 
second century and the collapse of the Western 
Empire There were three directions especially in 
which the primitive Gospel was abandoned : The 
renunciation of Nature, the distortion of history 
and the development of institutionalism Dealing 
with the first of these he points to the stress laid 
on miraoles, the craze for which had permeated all 
classes of society, and as a consequence of this 
obsession religion was identified with the crudest 
supematuralism The pernicious influence of 
Jerome in dealing with sex is well known and is 
shown by his deliberate mistranslation of “almah” 
as meaning “virgin” instead of “a young woman 
of marriageable age”, and in many other ways as 
well. He maintained that both Joseph and Mary 
preserved their virginity and explained the 
“brethren” of Jesus by asserting that they were 
His cousins, children of Clopas or Alphseus 
and another Mary, sister to the mother of 
Jesus. 

In history the distortion is seen in the almost 
complete neglect of the Gospel records. With the 
disappearance of the earthly life of Jesus there 
arose a multitude of saints, some purely mythical, 
and through neglect of history religion was largely 
divorced from life The loss of the sense of the 
value of Nature and history implied a change in 
the quality of Christianity, so much so that 
during the fourth century “it is doubtful whether 
we ought to say that the Church conquered the 
world or that the world invaded and subdued the 
Church”. 

In order to explain the persistence of the 
Church's distortion in regard to Nature and 
history—and we cannot deny that this distortion 
is still evident—it is neoessary to take into aooount 
another condition of its early period, the fixing 
and form of its organized structure. Owing to the 
rapid crystallizing of Christian institutions and to 
the form that they adopted* transitory stages of 
belief became part of the Church tradition. This 
subject is dealt with by Canon Raven with con¬ 
summate skill in Chapter v, 'The Church Organio 


and Organized”, and he has no hesitation in 
attributing the lowering of the spiritual standards 
in the Christian institutions of the third century 
to the assimilation of Mithraism. The degradation 
of the Eucharist is described as one of the most 
tragic of all the distortions of the Apostolic gospel, 
but many will wonder whether the description 
given of the superstitions associated with the 
Eucharist in the third century is not applicable, 
in part at least, to large sections of Christendom 
to-day. If Christian orthodoxy refuses to acoept 
the value of Nature and history—a value inherent 
in its own basic tenets—can it continue to survive 
in the environment of modern knowledge 2 

Two chapters, “The Recovery of Nature” and 
“The Necessity of History” are constructive , but 
readers will ask how far it is possible to apply in 
practice all that is advocated. We are told that 
if we are to learn the lessons that Nature oan 
teach, “it must be by recovering the sense of 
its wholeness and its value, the humility and the 
wonder which science in its conflict with religion 
too largely lost”. Furthermore, it appears that the 
population outside the churches which lias dis¬ 
covered the absorbing interest of Nature can be 
approached by the churches if they free themselves 
from a distorted tradition We are disposed to 
think that Canon Raven has over-estimated the 
number of people with the “absorbing interest in 
Nature”. In addition, the form of Christianity 
that would result from his suggestions would be 
too emaciated for the great majority of people 
(we are, of oourse, considering the adherents of 
Christian tenets outside Anglicans and Protestant 
Nonconformists), and many would find refuge in 
magic, charm, talismans, etc , rather than in a 
religion largely devoid of the element of mystery, 
It is certam that Mediterranean Christianity would 
never assimilate a religion similar to that of the 
Apostolic days. Again, if we recover a sense of 
the importance of history, is it possible to believe, 
remembering the reaction against liberalism from 
which so much was expected, that a synthetic 
theology will ensue out of the antithesis of reoent 
years and restore to us the proportion of the 
faith ? Throughout his constructive scheme 
Canon Raven, in the opinion of the present 
reviewer, appears to have largely overlooked the 
strong appeal still made by the pagan elements 
surviving in Christianity. 

The book oan be recommended because it con¬ 
tains so much with which all reasonable Christians 
can agree. M. Davidson. 



330 


NATURE 


March 2, 1940, v«.. 145 


WAR AND RECONSTRUCTION* 

By Dr. Julian S. Huxley, F.R.S. 


'C'VERYONE realizes, though with veiy different 

* 4 degrees of awareness and to the accompani¬ 
ment of-feelings that range from ardent hope to 
sullen resistance, that this War is bound to be 
followed by radical changes in the structure of 
separate societies and the organization of the 
world. In this connexion, biological analogy is 
helpful not only in creating a general background 
againRt which to envisage the coming change, but 
sometimes m suggesting detailed points in the new 
order 

In the first place, biology reminds us that change 
is the normal (though not the universal) rule of life, 
that certain aspects of biological change can legi¬ 
timately be called progress, and that man is 
biologically speaking a very recent type, whoso 
social organization is still primitive in the extreme 
when looked at in the light of (‘volution The 
lesson of biology for the resistant conservative is 
therefore that his resistance to change in general 
is not only useless but also immoral 

But biology has also a warning for the over- 
enthumastic progressive Biological change has 
normally (though probably not univei sally) been 
a very gradual process The rate varies con¬ 
siderably as between different lines of descent, and 
at different periods of the world’s history, but the 
change is normally effected through step-by-step 
alterations of existing organization In general, it 
is as frequent for old organs to be converted to new 
uses as for wholly new organs to be evolved The 
zeal of the revolutionary for getting rid of the old 
system root and branch is thus likely to be waste- 
fully destructive and in the long run to delay 
progress 

From the point of view 7 of human biology, what 
are the chief* features of the present time which 
have altered man’s social environment so much 
that corresponding alterations of social organiza¬ 
tion are needed to meet them—and which, inci¬ 
dentally, have helped to bring about the War * 

The first is the increase in the efficiency and 
speed of transport and communications, accom¬ 
panied by the virtual abolishing of frontier space 
for expansion, "fins is forcing the remotest regions 
of the world into often unwilling interaction It 
on the one hand provides a potential basis on which 
world unity could Ik* built, and on the other makes 
the lack of that unity more and more disadvan¬ 
tageous 

* SulmtAiKp of tlu* British and American A**(hJ tttiun Lecture 
delhwrd before the American Association fur the AthaiHM meut of 
Scimup* At Columbus, Ohio, on Dmnilx-r *0 


The second is the increase m the potential of 
power available to States This is most dramati¬ 
cally seen in respect of war Armaments have 
become many times more efficient during the last 
twenty years. The result is that war has grown out 
of scale with its function During many centuries 
it operated, wastefully enough, yet with a certain 
efficiency, in adjusting the variations in the balance 
of power caused by geographical discovery, econo¬ 
mic change and population pressure But to-day, 
both its destructiveness and its oxpensiveness have 
got out of hand, and have become wholly incom¬ 
mensurate with any positive results which its 
agency may help to accrue This, however, is not 
the only way m which State power has shot up 
The dictator regimes have taken into their own 
hands the organization of economic power and also 
of the power of opinion They are in literal truth 
totalitarian 

The biological analogy shows that for comjK'ting 
nation-States merely to respond to this challenge 
by corresponding permanent changes m their own 
organization (however necessary such changes may 
be as a temporary measure) would be to court 
disaster Size and armament alone lead up a cul- 
de-sac The giant reptiles of the Mesozoic included 
the largest carnivores the world has ever seen, like 
the Tyrannosaurs, and the most heavily armoured 
animals, like the Stegosaurs and the Coratopsians. 
They answered bulk with bulk, aggressive with 
defensive warfare But they were all doomed to 
extinction as soon as the changing environment 
gave the insignificant but brainier little mammals 
their chance The contraction of the world due to 
blitter communications provides the corresponding 
change of environment to-day , brain-power spent 
on devising new systems is inevitably destined to 
supplant the present armoured monsters of the 
nation-State era The only question is whether 
it shall be now, or after more waste and 
destruction. 

A third fact of the utmost importance in the 
modern world is the search for a new mystic, a 
new super-personal driving force. Traditional 
religion of the supernatural type has lost both 
ground and gnp : the curious materialist-idealist 
compound which expressed itself in the nineteenth 
century’s belief in the inevitability of progress, in 
the power of knowledge to mould human nature 
and produce almost millennial prosperity and 
peace, has wilted in disillusion. In their place, 
three great nations have already erected new 
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pseudo-religions, all of them involving the glorifi¬ 
cation of the State. The most radical is that of 
Nazi Germany, which uses the race-concept as its 
mystical basis, while for Italy the mystic is the 
nation, and for Russia the millennia] picture of the 
truly Communist society, when Government will 
wither away. 

In all these cases, however, the mystical driving 
concept is linked with the national organization of 
power: and this inevitability has brought a 
lecrudesconco of intolerance, persecution, and 
cruelty which has contributed largely to the final 
shattering of the belief in progress m other nations 
History teaches us, however, that intolerant 
persecution always arises when an unintelligent 
mystic doctrine is held with such intensity that the 
end is deemed to justify the means , and that the 
persecution will be violent and brutal when the 
mystic doctrine is bound up with the system of 
power 

Tw r o by-products of this situation are to be 
noted First, the unprecedented refugee problem 
which it has created—unprecedented partly because 
of the violence and extent of the persecution, 
partly because of the nationalist unwillingness of 
other States to absorb new alien elements , 
secondly, the distortion of truth which it has 
brought about, with resultant lowering of the 
quality of scientific research in the countries 
concerned. A biological analogy here would seem 
to be the incredibly small size of the brains of the 
giant Mesozoic reptiles 

The fourth great feature of the present is the 
trend away from laissez-faire and individualism 
towards planned organization and collective action 
During the period of rapid industrial expansion in 
the nineteenth century, laissez-faire individualism 
worked well enough, in spite of all its attendant 
horrors of slums, exploited labour and imperialist 
expansion Indeed, it is probable that no other 
system could have so rapidly mastered the forces 
and resources of the world But to-day, like war, 
it is defeating its own ends and proving unsuitable 
for its functions It is proving unsuitable for four 
reasons ; first, because unplanned mdividualisras, 
as the world contracts, tend to cancel each other 
out, secondly, because its basic time-span is too 
short for many types of projects—the individual 
demands a return on his money within his own 
lifetime, or at least for his ohildren. Thirdly, 
because the agent is too localized ; the individual 
demands a return to himself or to his family, 
whereas many projects are desirable by making a 
return to the community in general, through better 
health, greater taxable capacity, higher standard of 
living and increased consumption demands, and 
so on. Fourthly, because it prompts the recurrent 
vicious cycle of trade boom and trade depression. 


Already the ivorld has moved far from simple 
laissez-faire , but the present system is a com¬ 
promise, and the agencies of collectivized planning 
are as yet extremely imperfect. 

The fifth point is the gradual evening out of 
world resources m raw material and power. This 
has been accomplished partly by new methods (for* 
example, utihzable nitrogen from the air instead of 
from Chilean nitrate beds) , partly by artificial 
substitutes (synthetic dyestuffs , artificial silk , 
plastics) ; partly by now transformations of old 
sources of material or power (motor spirit from coal, 
hydro-eloctno pow r er) , partly by substituting new 
raw materials for old (aluminium for heavy metals) 
The net result has been that, while many inequali¬ 
ties of distribution remain (U S helium , Canadian 
nickel, etc), the bulk of natural resources is 
becoming much more uniformly spread over the 
habitable globe 

The sixth striking feature of our time is the 
great increase in leisure—some of it in the compul¬ 
sory form of unemployment and retirement at 
comparatively low ages (During actual war, much 
of this leisure is of course abolished ) The totali¬ 
tarian countries have made some interesting 
attempts to provide social organizations for the 
better utilization and enjoyment of leisure, but so 
far in other countries the individualistic laissez- 
faire tradition, which tends to regard State- 
controlled organization as undesirable interference, 
has prevented any real evolution in this direction 

Seventhly, there is a new approach to colonial 
problems Partly this is due to the jealousy of the 
'have-nots', a normal phenomenon whipped up to 
exceptional intensity under the pressure of national¬ 
istic feeling ; but m large measure it is due to a 
new attitude, which has already found expression 
in the mandatory principle, and to a dawning 
realization of world unity and the part to be 
played therein by peoples whose social develop¬ 
ment has been retarded. 

We have drawn one evolutionary analogy—that 
of the over-armed and under-brained reptiles of the 
late secondary era We cannot, however, suppose 
that the subsequent course of biological evolution 
will serve as a pattern for the next phase in our 
own history. This would imply that the over- 
armed nation -States would disappear and their 
places be taken by smaller nations more eonoerned 
with flexibility and intelligence of social behaviour 
This is ruled out by the shrinkage of the world 
Do not let us forget that man differs from all other 
major biological types in consisting of but a single 
inter-fertile species, m possessing much greater 
control over the environment, and with the power 
of forming much larger communities. The only 
possible climax for such a type is that it should 
extend over the entire habitable globe in the form 
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of a single community, whatever the organization 
of that world community may be. All intermediate 
stages, of racial, tribal, national groups, are, in the 
long perspective of evolution, inevitably unstable. 

But for the immediate future, both biological 
analogy and historical experience demand a step- 
by-step advance. Some functions are sufficiently 
advanced to be put on a world footing without dis¬ 
location, while for others the step can only be on to 
a regional basis The chief functions which could be 
stepped up to a world platform are those concerned 
with primary products and raw materials, with 
certain aspects of research and of communications, 
and with sea-power. The chief functions for which 
we must be content with the intermediate regional 
set-up are the political, in the broad sense of the 
word. 

Let mo amplify this second point first. National 
culture and tradition, usually combined with 
language, is the strongest political force in the 
world to-day. So-called race problems, when 
analysed, always turn out on analysis to owe 
their acuteness to differences in culture and 
eoonomic level which happen to be associated 
with genetic differences. It is wholly premature 
to envisage any immediate world-government 
which could stand up to the tensions introduced 
by existing differences in national culture Region¬ 
ally, however, there is a hope. 

The USSR, has already established a federal 
system over one-sixth of the world’s land area 
Pan-America is beginning to emerge The present 
struggle between Japan and China could without 
too great difficulty be forgotten in a Far Eastern 
federation. Malaya and tropical Africa are des¬ 
tined by Nature to take their place as world regions 
as their inhabitants progress toward eoonomio 
efficiency and political self-government. Finally 
there remains Europe, in the cultural sense of the 
area where Western civilization arose and where 
it still flourishes, however impeded by the barriers 
of nationalism and the counter-currents of 
totalitarian philosophy regionally the geographic 
Europe minus European Russia but plus the 
Asiatic and African fringes of the Mediterranean 
Sea. 

The most urgent political post-War task is the 
settlement of Europe. It is here that the greatest 
number of powerful nationalisms occur, here that 
they are most crowded, here that the ownership 
of tropical territories is chiefly concentrated. 
Geography and history dictate a regional solution 
for this area, now tom by war. And the War is 
a civil war, between different representatives of 
the European tradition—the tradition based on 
Greece, on the Roman Empire, on Christianity, on 
representative government, on the spirit of modem 
sdenoe and industry. 


Yet the differences between the various nations 
or groups of nations within Europe are so great, 
their separate traditions within the enfeebled 
European tradition so strong, that it would be 
hopeless to attempt at one bound a full-fledged 
federal system like that of the United States. On 
the other hand, a League system, even if confined 
to Europe, will not be enough; the experiences 
of the League of the American States prior to 
their federation reinforces the lesson of the last 
twenty years. A League system will not work 
because it is a contradiction in terms : the abso¬ 
lute sovereignty of its member States is irrecon¬ 
cilable with collective action for the benefit of the 
whole Some abrogation of sovereignty—in other 
words some step towards federation—is essential. 

What is the minimum degree of federation which 
would be effective ? An executive organ, an 
advisory organ, an organ of discussion, a training 
organ, an organ of opinion, a budget, and, in the 
present state of the world, alas, an armed force The 
executive organ would be restricted to a council, 
in which smaller countries could be represented 
groupwise The organ of discussion would be 
some sort of assembly, not necessarily elected by 
Western democratic methods, but representing 
functions as well as regions. For training there is 
needed some form of international staff college ; 
for moulding opinion back toward unity and away 
from nationalist separation, a broadcasting service 
and perhaps a film unit and newspapers and 
periodicals The budget might be raised as a per¬ 
centage levy or in various other ways : the one 
essential is that it should be adequate in amount 
—at least a hundred million pounds per annum. 
Inadequacy of finances was one of the reasons for 
the failure of the League. The extent of the inade¬ 
quacy may be seen from the fact that the total of 
the contributions of member States during any of 
the last few years was just about as much as what 
the London County Counoil spent annually on 
mam drainage alone ! As for armaments, if the 
European council alone disposed of military 
planes, heavy tanks and heavy artillery (the 
manufacture of which cannot be kept secret), 
effective disarmament, both qualitative and quan¬ 
titative, could be imposed on member nations, 
and yet Europe as a whole would dispose of a 
powerful force. The units of the force should 
presumably be stationed whenever possible in the 
territory of small nations; that would be an 
important contribution on their part to collective 
security. 

The budget would be mainly employed, apart 
from armaments, on long-term development 
schemes which would not readily attract private 
capital—partly in Europe (and there mainly in 
the less-developed nations, though special projects 
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could be contemplated in any country), partly in 
the colonial dependencies. But a reasonable 
fraction would be reserved for the other European 
agencies and for leisure organizations on a Euro¬ 
pean scale. 

To these last I shall return. Meanwhile let us 
consider world organization. The most important 
of these would deal with primary products and 
raw materials, and their basio funotion would be 
first to iron out the vicious cycle of slumps and 
booms, and secondly to promote a higher standard 
of living through higher consumption. The League 
has been blamed, perhaps rightly, for its lack of 
proper organization on the economic side. It is, 
however, fair to remember that in 1919 the 
machinery for large-scale control of raw materials 
was virtually non-existent. Most of it was called 
into being by the great depression of 1929 and 
subsequent years. It exists in the form of cartels 
and other international schemes for commodity 
control. Prom the technical aspect of economic 
machinery, these have been muoh improved during 
the last deoade * it remains to alter their direction, 
to harness them in the interests of consumption 
and of the general public instead of permitting 
the dominance of a policy of restriction and short¬ 
term profits for sectional interests. Prom the 
technical point of view, the provision of really 
adequate buffer pools and the wholehearted 
application of scientific research would also lead 
to improvement. 

They would be under a Permanent Com¬ 
modities Commission of the League of Nations or 
whatever world international organization took 
its place. In addition, such a body would have 
the duty of canalizing world long-term investments 
for development purposes, partly in the form of 
rural loans and the like, partly indirectly through 
the setting up of development commissions and of 
what might be called international chartered com¬ 
panies, to promote.the general development of 
backward areas. Development commissions, some¬ 
what on the pattern of the Tennessee Valley 
Authority, would be suitable for self-governing 
areas where co-operation can be effected with local 
government authorities; while the chartered 
company type of organization will be needed for 
dependent (non-self-governing) territories. Such 
bodies would (as with similar semi-public organ¬ 
izations like the London Passenger Transport 
Board) be compelled to return all profits above a 
fixed rate into the area for which they were 
responsible. 

We may take colonies next. Here, as with 
Europe, the task is to steer a safe course between 
the 8cyQa of doing nothing and the Cbarybdis of 
attemptmg too much and seeing the shaky edifice 
collapse. It iseasy enough to say, as many people 


are saying, that all colonies should be handed 
over in the immediate future to an international 
commission. But would it work ? Those who 
know something about native peoples and the 
problems of tropical administration say no. There 
must be somewhere in the system a firm organ of 
authority and an adequate focus for the loyalty 
both of those administered and those who adminis¬ 
ter them. Until the incipient federation of Europe 
that we have outlined grows into a true federal 
government, and until training and tradition have 
produced an esprit de corps in the international 
administrative service, these essential organs of 
colonial administration will not exist internation¬ 
ally To take a somewhat remote and yet valid 
biological analogy, before the adequate develop¬ 
ment of the cerebral cortex, lower vertebrates had 
to delegate most of their behaviour to a rather 
poorly co-ordinated system of reflexes and simple 
instincts 

The remedy would seem to be retention of the 
principle of national and executive authority at 
the periphery, with a reasonable and increasing 
degree of international non-executive control at 
the oentre. The separate colonies and their 
administration would remain British, Frenoh, 
Belgian, and so on, though they should all be put 
on the footing of mandates, and the Mandates 
Commission strengthened by the grant of powers 
of investigation on the spot in addition to mere 
review of policy. Under the European council 
would be established a colonial commission, truly 
international, with small but pioked international 
staff of research workers, experts and travelling 
advisers, and the power of allocating considerable 
grants out of the European common budget for 
education, for health, for conservation, for roads 
and other public works. 

It would be desirable that a small but progres¬ 
sively increasing fraction of the teohnioal and 
perhaps later of the administrative posts in the 
local service should be thrown open to nationals 
of other countries ; but the appointments should 
be in local hands, not in those of the international 
authority. 

A somewhat similar system works quite success¬ 
fully between the Federal and State authorities 
in the Tennessee Valley Authority, and it ought 
to work well enough in the colonial sphere. The 
scheme would have to be modified in the minor 
colonial areas, such as the Caribbean and the 
Paoifio, to allow of the participation of other 
powers, for example, the United States and some 
of the British dominions. 

Do not let us forget that international adminis¬ 
tration is per st no solution of the basic colonial 
problem, which is the development of the colonial 
territories and their inhabitants towards self- 
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government. It could only help at the European 
end, in reducing jealousy among the great powers. 
But even the partially international scheme set 
forth above would remove most of the political 
objections to the transferring of colonial mandates 
to other powers 

Meanwhile the world organization, too. through 
its international chartered companies, its world 
loans, and its expenditure on research, would be 
aiding in the progress of the tropical countries 
The international staff college would have its 
colonial section, and after perhaps a generation, 
there would have been built up a truly inter¬ 
national esprit de corps among the staff 

I mentioned the growth of leisure and the need 
foi its bettor organization This is especially 
urgent m Europe, for it will be largely through 
such organization that the people of its separate 
countries will be able to understand the European 
tradition and to participate in it, only so to experi¬ 
ence the greater European loyalty which will 
render the lesser national loyalties innocuous, a 
source of local but co-operative pride instead of a 
source of jealousy and hate 

To do this, the democracies must learn from the 
totalitarian States , they must build up their own 
leisure organizations, and then extend the principle 
internationally One can think of so many ways 
m which such organizations could promote “life, 
liberty and the pursuit of happiness” on the 
international plane Properly organized travel in 
international parties , youth hostels, walkers’ and 
climbers' hostels, all over Europe International 
festivals like Salzburg m the old days, or Oberam- 
mergau, but more numerous and made available to 
many more people , an international system of 
holiday camps, of summer schools, of study and 
hobby groups, of retreats, dotting Europe from end 
to end The whole could easily be linked up with 
the extension of the exchange system which will be 
necessary on the educational side—exchange of 
undergraduates, ol graduates, of teachers and pro¬ 
fessors, to a ceitain degree of schoolboys , and also 
with international schemes of refresher courses for 
administrators and professional men of every de¬ 
scription, and of adult education One may even 
envisage the substitution of citizen service for 
military conscription, and the placing of that, too, 
on a broad inter-European basis In all such ways, 
Europe could become a reality to its inhabitants, 
and the onward flow of its great cultural tradition 
would be reinforced 

Let us try to envisage what improvements such 
changes would bring about Nationalism and 
self-determination would not disappear ; but they 
could be relegated to the cultural sphere, as has 
been done within the U.S.S.R., and banished from 
that of economics and power politics. Political 
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boundaries and national Governments would con¬ 
tinue to exist; but their importances and especially 
their importance in causing trouble, would be 
reduced The risk of conflict between major 
regions would remain until the time was ripe for 
world as opposed to regional federation. But the 
financing of development schemes in the poorer or 
less advanced countries, and the reduction of 
economic distress by ironing the bottom out of 
depressions and by planned schemes for world 
production and distribution of raw materials and 
primary products, would remove some of the chief 
causes of unrest and war 

Friction and difficulty will remain . wo have 
the fundamental biological analogy of hostile 
symbiosis of the parts within the body to remind 
us of that But man and his societies are organisms, 
albeit with their own unique nature , and the 
equally fundamental biological analogy between 
animal and social evolution shows us that the 
difficulties can be overcome, and the friction of 
the pails subordinated to and even utilized for 
the benefit of the whole 

But do not let us delude ourselves into thinking 
that it will be easy Wishful thinking issuing in 
impractical schemes is one of man’s unique 
biological attributes Historical experience demon¬ 
strates t hat t he most important line of evolutionary 
progress has been through the improvement of 
brain mechanism, notably the mechanism for 
acquiring knowledge and correlating it with 
action 

The corresponding social machinery is yet in its 
infancy The end of the War will face the world 
with a task for which it is ill prepared But again, 
do not let us attempt any ideal or complete plan, 
any grandiose scheme for which the world is not 
npe. That was one of the causes of the League's 
failure it. was an attempt to impose a ready-made 
plan, and public opinion was insufficiently prepared 
for any idea of world citizenship Rousseau and 
the Encyclopaedists had been preparing opinion for 
a radical change in sooiety for half a century; 
without that, the French Revolution would have 
been a fiasco. The idea of supemational organiza¬ 
tion had not penetrated beyond a limited circle of 
intellectuals, and even they had not had time to 
work out their ideas in detail, before Wilson sought 
to impose it in reality. To-day we have at least 
had twenty years of discussion, together with some 
bitter if salutary experiences. If the leaders of 
thought in the various nations can now work out 
a less pretentious but more workable plan, and at 
the same time can prepare public opinion for the 
idea of a dual citizenship, national and world, this 
War may be the occasion for taking a small but 
decisive step away from war and towards a world 
organization of humanity. 
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CANgpR -PRODUCING CHEMICAL COMPOUNDS 

By Prof. J. W. Cook, F.R.S., 

University of Glasgow 


I N the last resort, the degree ot importance 
which is attached to the carcinogenic sub¬ 
stances depends upon whether such compounds 
are concerned in the etiology of 'spontaneous' 
human cancer Perhaps closely bound up with 
this question is another unsolved problem ol out¬ 
standing importance, namely, the manner m 
which these compounds bring about a transforma¬ 
tion of normal cells into malignant cells At least 
Until answers are forthcoming to these questions, 
the carcinogenic compounds will continue to 
furnish useful material for the experimental study 
ol cancer Industrial cancer, m its various forms, 
has stimulated the researches which have brought 
to light the cancer-producing properties of the 
various carcinogenic agents, and in the preparation 
of the present brief sur vey of these agents regard 
has been paid to the correlation of the various 
forms of industrial cancer with their causative 
compounds 

In the earlier work on the carcinogenic pro¬ 
perties of substances the skin of the mouse was 
usually employed as the test object This w as due 
to a number of reasons. Results could be expected 
comparatively rapidly ; the ear of the rabbit, 
which had been first used, was less satisfactory in 
this respect Moreover, the modes ot application 
of the substances under examination were con¬ 
siderably restricted by the toxic and inflammatory 
properties of the crude mixtures winch it was 
necessary to use Many of these difficulties have 
been resolved by the availability of pure chemical 
compounds of high carcinogenic potency, and in 
recent years new techniques of administration 
have been developed, so that malignant tumours 
have been induced in a large number of different 
tissues, and in several different species. One 
outcome of them* and other studies lias been the 
revelation that, in certain strains of animal, 
tumours of a particular organ are apt to occur 
spontaneously. Thus, some strains of mice show 
a high incidence of mammary carcinoma ; other 
strains show a high incidence of lung cancer ; and 
there is at least one strain of mice in which liver- 
cell cancer (hepatoma) is apt to arise spontaneously. 
These findings indicate the caution that must be 
used in interpreting the results when cancers of 
such Organs are found in experimental animals, 
especially when the tumours arise at sites other 
than that of application of the carcinogenic agent. 


Yot even so, tumours clearly attributable to the 
treatment have been found, usually at the site of 
application, in a variety of tissues of anunals 
treated with carcinogenic compounds. In this 
respect the most versatile substances so far found 
arc contained in the group of polycyclic hydro¬ 
carbons, mostly related to 1 . 2-benzanthracene ( 1 ), 
in which substituents are present at certain well- 
defined positions in the molecule With these 
compounds malignant tumours have been obtained, 
usually m mice and rats, m such tissues as the 
skin, the subcutaneous tissues, the peritoneal 
cavity, the liver, the prostate, the forestomach, 
the brain, and the spleen , and this list is not 
exhaustive i^ess widespread in their effect are 
members of other classes of compounds, where 
usually carcinogenic action has not been shown 
except in a single organ In this connexion it 
needs to he borne m mind that these substances 
have not usually been so widely investigated as 
the polycyclic hydrocarbon clasH 

The earliest form of industrial cancer, recognized 
as such in the latter part of the eighteenth century, 
was the cancer of the scrotum to which chimney 
sweeps were specially liable This was caused by 
soot, and the pursuit of the clue so provided 
culminated eventually in the isolation from coal 
tar of the individual compound responsible. This 
is 3 4-benzpyrene (n), an aromatic hydrocarbon, 
the relationship of which to 1 . 2-benzanthracene 
(i) is apparent from the formulae 3.4-Benzpyrene 
is undoubtedly the principal canoar-produeing 
constituent of coal tar It has a high boiling point, 
and hence is present to an appreciable extent only 
in the highest boiling fractions of the tar. There 
are grounds for inferring that this or a similar 
compound is responsible for the carcinogenic 
properties shown to varying degrees by some of 
the mineral lubricating oils. Prolonged contact 
with industrial products of these types is now 
recognized as being fraught with danger, and the 
use of suitable precautions should lead to diminu¬ 
tion if not to eradication of the form of industrial 
cancer which they are liable to cause. 

The widespread use of tar in road surfaces, and 
the publication of statistics which appear to show 
that cancer of the lung is increasing at an alarming 
rate, have led to the suggestion that tarred road 
dust may be partly responsible for this increase. 
This suggestion has been tested experimentally; 
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but although an increase in lung cancer was found 
in mice breathing air impregnated with road dust, 
this increase was not wholly related to the presenoe 
of tar in the dust, and the results of the experi¬ 
ments do not directly implicate such an agent in 
the increase of the human disease. Furthermore, 
it is considered by many authorities that the 
reoorded increase in lung cancer is largely accounted 
for by improved methods of diagnosis. Uncon¬ 
vincing attempts have also been made to implicate 
pollution of town air by soot, exhaust fumes, etc., 
and also tobacco smoking in the increase of lung 
cancer. However, the knowledge that the agencies 
in question may be, and sometimes are, associated 
with carcinogenic substances, does not allow such 
speculations to be too lightly dismissed. 

The carcinogenic activity of 3 :4-benzpyrene is 
of a high order, inasmuch as tumours arise in a 
large proportion of the treated animals, in a 
relatively short time. A somewhat greater potency 
is shown by 20-methylcholanthrene (m), a hydro¬ 
carbon first obtained by chemical transformation 
of the bile aoids, and later indirectly from chole¬ 
sterol. Other hydrocarbons of similar structure 
have similar high activity. An altogether higher 
order of activity, judged by the criterion of 
shortness of the latent period in the induction of 
skin tumours in mice, has recently been found in 
a small group of hydrocarbons typified by 9 :10- 
dimethyl-l : 2-benzanthracene (rv). These com¬ 
pounds, which are characterized by the presenoe 
of methyl groups in the positions shown, have 
in mice akin given tumours which frequently 
mode their appearance within a month of the 
first application. 

It will be observed that the carcinogenic hydro¬ 
carbons thus far mentioned are all derived from 
1: 2-benzanthracene (i). A very considerable 
number of other carcinogenic derivatives of 1 : 2- 
bemanthracene is now known. These are purely 
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synthetic compounds, not known to be associated 
with either industrial or naturally occurring 
products. Their chief interest lies in the large 
number of closely related compounds which have 
been shown to have such biological activity, and 
in the generalizations which it has been possible 
to arrive at regarding the correlation of carcino¬ 
genic activity with molecular structure and with 
other properties 

The benzanthracene group is not the only group 
of polycyclic hydrocarbons with carcinogenic pro¬ 
perties Feeble activity is shown by 3.4-benz- 
phenanthrene (v), and systematic examination of 
homologues and derivatives now in progress is 
pointing to the conclusion that much enhanced 
activity is shown when suitable substituents are 
introduced into positions 1 and 2, but not into 
other positions of the molecule. Before 3:4- 
benzpyrene had been isolated from coal tar, it had 
been claimed erroneously that chrysene, also a 
ooal tar constituent, had carcinogenic properties. 
This error appeared to be due to the incomplete 
purification of chrysene of coal tar origin These 
and other circumstances have caused some atten¬ 
tion to be devoted to chrysene derivatives, and a 
number of chrysene homologues, selected in a 
haphazard way, have been synthesized and found 
inactive when tested biologically. More recently a 
consideration of the structural relationship among 
the oaroinogenio derivatives of 1 : 2-benzanthracene 
and 3 * 4-benzphenanthrene led C. L. Hewett (J . 
Chem. Soc. y in the press) to synthesize 1:2- 
dimethylchrysene (vi), and this hydrocarbon has 
been found to have definite carcinogenic activity 
when tested by application to the akin of mice. 

For many years it has been recognized that the 
operatives engaged in certain sections of the 
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chemioal industry, and especially in the manu¬ 
facture of dyestuffs, are more liable to cancer of 
the urinary bladder than is the general population. 
This form of cancer was long known as ‘aniline 
cancer’, and the prevailing opinion for many years 
has been that it is due to absorption of nitrogenous 
bases such as benzidine and the napbthylamines, 
especially P-naphthylamino. Until recently the 
evidence was purely circumstantial, and many 
unsuccessful attempts have been made to induce 
experimental tumours with these bases. Some two 
years ago, however, the production of bladder 
tumours in dogs given, subcutaneously and orally, 
large daily doses of a high grade of commercial 
p-naphthylamine was reported by American 
workers. It was doubtless the prevalence of this 
dye-workers* cancer, coupled with the known cell¬ 



proliferating properties of Biebnch Scarlet R, 
which led to Japanese researches which have 
shown that a number of relatively simple azo 
compounds have carcinogenic properties. The 
principal active compounds which have been 
revealed by this work are 4'-amino-2 : 3'-azotoluene 
(vii), which gives liver-cell tumours when fed to 
rata and mice, 2 :3'-azotoluene (vni), which gave 
malignant tumours of the urinary bladder m rats, 
and p-dimethylaminoazobenzene (ix), which is 
mainly carcinogenic towards the liver 
In view of the possibility that contaminants of 
the n&phthylamines might be responsible for the 
dye-workers* c&noer, a number of possible trans¬ 
formation products have been administered to 
rats and mice in the research laboratories of the 
Royal Cancer Hospital, London. Mice treated with 
2 : 2 / -azonaphthalene ( X ) by application to the skin, 
or by subcutaneous injection, or by feeding, have 
developed many liver growths, some of them 
liver-coil carcinomas, but most were of a eholan- 
giomatous type. Similar tumours were obtained 
with 2 :2'-diamino-l: 1'-dinaphthyl <*i), a product 



which arises easily by intramolecular change of 
the dihydride of (x), and also with 3 * 4 : 5 : 6- 
dibenzoarbazole (xii), which is formed by deamina¬ 
tion of (xi) There is thus the possibility that 
the biological effects of this series of compounds 
are due to a common metabolite, and it is worth 
noting that the final product of the series (xn) 
has a structural resemblance to the carcinogenic 
polycyclic hydrocarbons. 

One of the azo dyes found to be carcinogenic to 
the liver by the Japanese workers, namely, 
p-dimethylaminoazobenzene (ix), was formerly 
used as a food colouring matter under the name 
of ‘butter yellow* and has also been used in dyeing 
leather Fortunately, its use in these respects 
appears now to be obsolete. In Great Britain the 
range of permitted food colouring matter is now 
very limited With the oo-operation of the Govern¬ 
ment Chemist, tests have been earned out in which 
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relatively large amounts of a selection of these 
permitted dyes were regularly administered with 
the food to rats and mice The compounds chosen 
were azo compoundvS bearing some structural 
resemblance to the azo compounds discussed in 
the present article. They are mostly water- 
soluble sulphonates, a circumstance which facili¬ 
tates rapid elimination In a few of the mioe 
stomach tumours were obtained ; but it is by 
no means certain that these were duo to the dyes. 

Existing knowledge of the structures of the 
various carcinogenic compounds and of the con¬ 
ditions under which they may be formed has led 
to various speculations regarding the possibility of 
such substances being present in human food. 
Some workers have recorded the production of skin 
tumours by heated fats and by tars prepared by 
heating coffee. It has been claimed also that wheat- 
germ oil prepared by a special extraction prooess 
produces sarcomatous tumours in rats This claim 
has not thus far received independent confirmation, 
and at the present time thoro is no evidence that 
cancer of the internal organs is due to specific 
dietary constituents However, it is evident that 
such fines of inquiry should be pursued 

A puzzling and in some ways disconcerting 
feature of the carcinogenic agents now known is 
their variety and their apparent lack of correlation. 


It may be reoailed that cancer may be induced 
not only by the classes of compound reviewed in 
this article, but also by several other agencies. 
The malignant tumours whioh arise in consequence 
of exposure to ultra-violet fight, X-rays, and 
radioactive substances may well be due to the 
production of caroinogenio compounds from normal 
constituents of the tissues. 

There is, however, no evidence that the radia¬ 
tions exort their influence in this indirect manner. 
Cancer of the skin occurs in persons taking arsenic 
by mouth over long periods, and has also been 
found in workmen engaged in handling arsenioal 
sheep dips Teratoma of the testis in fowls can 
be induced by injection of zinc salts at the season 
of the year when the testis is actively secreting 
androgenic hormone. At other times also this 
type of growth may be produced if gonadotropic 
hormone is simultaneously administered, so that 
at least two factors seem to be involved. 

Thus, in carcinogenesis we have a biological 
phenomenon which may be attributed to a variety 
of different substances and agencies. This is by 
no means unique, for the same is true of other 
biological phenomena ; but it is a circumstance 
which adds to the difficulty of interpreting the 
biological properties of the carcinogenic compounds 
and in estimating their ultimate significance. 


OBITUARIES 


Prof. Sydney J. Hickson, F.R.S. 

Y the death oi Prof Sydney J. Hickson on 
February 0 at Cambridge, British zoology loses 
one of its most distinguished professors He wftH 
born m 1859, and was at Manchester from 1894 until 
1926, during which he was identified with every 
aspect of the development of the University of 
Manchester At the same time he annually con¬ 
tributed to the store of knowledge not only by his 
special researches on the soft corals, but also by investi¬ 
gations relatmg to water supplies, hospital sanitation, 
poultry and many local questions 

Hickson was the youngest of a family of nine, 
most of the older boys of whom were absorbed into 
the family manufacture of boots and shoes, then 
situated within the City of London His parents 
were of Unitarian stock with advanced social views, 
and among their visitors he recalled Mrs. Beeant, 
Charles Brad laugh, Auberon Herbert, Charles Voysey 
and (3. T. Holyoake, the last person ui England to 
be sent to prison for blasphemy. This early inter¬ 
course left a permanent impression, and Hickson 
always remained an advanced Whig in public affairs, 
taking a particular interest in the Land Values League 
of Manchester. In contrast he was an 'out and out 1 
Tory in his ordinary life, and a friend reoalls his top. 


hatted, athletic figure on its morning walk from 
Withmgton to the laboratory. 

Hickson's early education was at the Mansion 
Grammar School at Leatherhead, a beautiful old 
domain on the River Mole Here lie followed his 
brothers and acquired a taste for Nature, as Ray 
Lankester had done at the same school. In 1893 lie 
entered University College School, passing on to the 
College m 1876, where he was so enthralled by 
Lankester’s lectures—the courses commenced at 
8 a.m.—that the following year he was Gold Medallist. 
Then he went on to “Barts", but he found conditions 
“indescribable and terrifying", Klein’s course on 
histology being to him their one redeeming feature. 
Lankester advised Cambridge, and there in the 
laboratories of Michael Foster and F. M. Balfour lie 
found his vocation and made many friends, Sedgwick, 
Haddon, Bullen, Caldwell, Threlfall and many others. 
He obtained a first class in the Tripos of 1881 ; 
but he had already, by dissecting, teasing and the 
use of the sliding microtome, begun his laborious 
studies of the eyes of Pec ten and Spondylus ; eaoh 
section was removed and mounted separately by 
hand, for Threlfall had not yet made his automatic 
microtome. Similar technique was also employed for 
his now classical research on "The Eye and Optic 
Tract of Insects", 1885. 
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In 1882 Hickson became demonstrator to Moseley 
at Oxford. His interests henceforth were mainly 
marine and directed towards those sedentary forms 
of life upon which his professor had done such 
brilliant work. He was in Celebes for a year, much 
of it camped on the shore of Taliese Island ; but 
illness drove him to the higher lands of Makassar, 
where he studied native life His results are published 
in “A Naturalist in North Celebes”, which is dis¬ 
tinguished by its vivid descriptions of shore life 
In 1888 he was deputy professor at Oxford and in 
the next year accompanied his uncle, Sir Sydney 
Waterlow (formerly Lord Mayor of London) on a 
year’s tour of Canada, United States and Mexico. 
In 1890 he returned to Cambridge as lecturer m 
advanced zoology. Gadow, Harmer and Shipley were 
his colleagues in these courses- -a highly distinguished 
team, with Sedgwick to lead them. Each lecturer 
had his own technique and they w f ere equally success¬ 
ful, for each allowed full play to his own psychology 
Hickson was the most vivacious. There were gaps 
in anatomy, relationships and evolution ; but his 
beasts were ‘alive and kicking*, to his pupils’ obvious 
interest and enjoyment. 

Hickson became Beyer professor of zoology at 
Manchester in 1804, and to the regret of his friends 
his gaiety was largely eclipsed by that load of 
executive cares which are inseparable from the life 
of a professor of scionco. He succeeded Milnes Mar¬ 
shall, a brilliant zoologist, but a new broom lias 
always dust to sweep away A complete recon¬ 
struction of the course for medical students was 
necessary and teaching collections were deficient 
The professors rejieated their Lectures and practical 
to stnotly segregated women Htudonts, and Hickson's 
refusal to do so brought about the necessary reform 
At this time general interest in nature study and in 
science in schools was almost negligible in this busy 
commercial part of England. The new professor 
recognized this os a serious detriment to university 
work and set himself to remedy it, especially ad¬ 
vocating nature teaching and school museums 
Indeed, Lancashire’s high position in these respects 
is largely due to Hickson and the public-spirited men 
who struggled to remove the financial difficulties 
wluch separated the schools from the universities. 

The newspapers contain reports of numerous open 
lectures, especially in connexion with the Manchester 
Museum, and addresses to ‘brotherhoods’, excursions 
and discussions. The City Microscopical Society was his 
especial interest, and in his turn he was president of 
the Literary and Philosophical Society. He was a pro¬ 
tagonist for the woman students, and the creation 
of their hall, athletic and other activities was largely 
due to him ; but perhaps lie found the most fertile 
plaoe for his ideals in the development of the Man¬ 
chester High School for Girls. 

On Saturday afternoons Hickson was always to be 
found on the University Athletic Ground, of which 
he was the permanent treasurer, often in summer 
handling a bat. At the same time he was active in 
all that concerned the governance of the University, 
being noted for his ‘wise* opinions both on the Council 
and as dean of the science faculty. The growth and 


happiness of the University was greatly helped by 
that tradition of hospitality among its professors 
which his wife loved to foster, little dinner parties 
followed by good conversation, always humorous. 
In science it was a distinguished professoriate, 
including Alexander, Rutherford, Weiss, Elliot Smith, 
Dixon, Stopford (now vice-chancellor), Perkms, Lamb, 
Boycott, Reynolds, Loraine Smith and Hopkinson as 
vice-chancellor 

In 1895 Hickson was elected to the fellowship of 
the Royal Society, mainly on a senes of papem 
elucidating the relationships of the soft corals 
(Alcyonana) These became his chief theme of study 
for the rest of his life and he was universally recognized 
as the chief authority on them. His last paper dealt 
largely with the effect of symbionts and is now in 
the press. They were, too, the subject of his addresses 
as president of Section D of the British Association 
in 1903 and as Crooman lecturer of the Royal Society 
in 1916. In 1920 he retired to Cambridge His morn¬ 
ings were devoted to his research, which, if anything, 
showed increased mastery, while his afternoons 
enabled him to display one of the best-kept and 
varied of small gardens, so different from his Man¬ 
chester essays in horticulture. He was happy in the 
past ajid the present, cared for hy his wife, who had 
been his pupil in his earlier Cambridge days. They 
hail two children, one of whom is a child-specialist 
at Manchester, while the other, as secretary of the 
Extension Board at Cambridge, pursues an objective 
which his father at Manchester advocated forty-five 
years ago J S Gardiner 

Mr. E. N. Nevill, F.R.S. 

Mr Edmund Neville Nevill died on Jauuary 14 
at his homo m Eastbourne at the age of ninety-three. 
His contributions to science were in astronomy, and 
his first paper in the Monthly Notices of the Royal 
Astronomical Society appeared in June 1873. Tliis 
paper was entitled “Note on the Possible Existence 
of a Lunar Atmosphere’*, in which he suggested that 
observations of occupations did not disprove the 
existence of an atmosphere on the moon. Altogether 
he contributed about fifty papers to the Royal 
Astronomical Sooiety and until 1888 he wrote under 
the name of Edmund Noison, after which lie reverted 
to his family name m accordance with the terms of 
a will. 

Although morit of Nevill’s work was associated 
with problems m dynamical astronomy, in particular 
with those connected with the motion of the moon, 
he carried out observational work as well. In 1876 
his well-known book, “The Moon and the Conditions 
and Configurations of its Surfaoe”, was published, 
and ten years later he brought out a work with the 
title, “Astronomy, a Simple Introduction to a Noble 
Science”. Among his numerous contributions to the 
Royal Astronomical Society may be mentioned an 
important paper in November 1878 which showed 
that anoient eclipses indicated a greater value of the 
moon’s secular acceleration than the Arabian observa¬ 
tions suggested. He showed that it was possible to 
effect a reconciliation by postulating a term with a 
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period of one to two thousand years and a coefficient 
three or four times that of Hansen’s, and he expressed 
doubts regarding the existence of tidal retardations 
in the rotation of the earth In a number of other 
papers ho dealt with Himilar subjects, showing the 
presence of terms in the moon’s motion due to the 
direct action of the planets, the value ot the long 
inequality duo to the disturbing action of Mars, lunar 
perturbations aiming from Jupiter, etc. In the last 
point he was many years ahead of all other workers 
in the same field H is research in dynamical astronomy 
was not confined to lunar work and his versatile 
mind w'us able to turn to other branches. As one 
example, reference may bo made to an important 
paper in 1879 with the title “Chi the General Solution 
of the Problem of Disturbed Elliptic Motion” An 
example of his intoieHt in observational astronomy 
is shown by Jus work with a Newtonian reflector of 
91-inch aperture on the satellites of Saturn He 
communicated his results to the Royal Astronomical 
Society ill 1876 and dealt with his observations of 
Titaxua and Oboron, which he was just able to observe 
under favourable conditions. 

In 1882 Nevill went to Natal to observe the transit 
of Venus, and as a result of the interest aroused in 
astronomy, a semi-public observatory was established 
through the generosity of certain residents m Durban 
assisted by the Corporation. Later, when this was 
taken over by the Government of Natal, Nevill was 
appointed the first director Not only did he carry 
out the ordinary routine work of the observatory, 
but he also conducted research in his favourite subject 
and deduced new \ alues for lunar elements Reference 
lias been mode earlier to the results of some of this 
research. Unfortunately many of his results, including 
his lunar tables, still await publication. After his 
retirement from the observatory he does not appear 
to have done very'much work, and the last paper 
that he contributed to the Monthly Notice was in 
May 1915 entitled, “On the Conjunction of Stars 
with the Moon, recorded by Ptolemy”. He was elected 
a fellow of the Royal Astronomical Society in 1878 
and a fellow of the Royal Society in 1908 


Mr, B. D. Porritt 

Tjik death of Mr B D. Porritt, on January 28, 
came as a shock to las friends despite the long illness 
that had foreshadowed it 

Mr Porritt was born of Yorkshire parents in 
Canada in 1884, and was educated at the Whitgift 
Grammar School, Croydon ; at University College, 
London, where he graduated in cliemistry in 1908 ; 
and at Hcnot Watt College, Edinburgh. He joined 
the North British Rubber Co , Ltd , where he was 
chief chemist in 1912 and research superintendent 
m 1916. He left the Company m 1920 to assume the 
directorship of the Research Association of British 
Rubber Manufacturers, then inaugurated under the 
co-operative research scheme of the Department of 
Scientific and Industrial Research, 

The chemistry and physics of the rubber industry 
in 1908 was much more primitive and ill-informed 


March 2 , 1940, vol. 145 

than to-day, and Mr. Porritt had a wealth of problems 
before him from the beginning. In the early years, 
he made useful contributions to analytical and 
testing methods for rubber. This interest continued 
throughout his life, for in later years he concentrated 
an enormous amount of fine detail work on the 
standardization of testing methods, and was a leading 
spirit in establishing the Rubber Industry Committee 
of the British Standards Institution 

Observations of a more fundamental nature were 
mode, os early as 1920 21, on the then unsuspected 
photoj)olyTfierization of rubber solutions, and on the 
role of oxygen in the mastication of crude rubber. 
Both these subjects have since received much 
development in other hands. 

Another early interest, which he was able to pursue 
at length for himself, was the study of the surface 
breakdown of hard rubber under the influence ot 
light. He contributed also many observations an 
the swelling of rubber in non-aqueoua liquids and 
on the factors influencing that obscure phenomenon. 
One of liis last interests was the production of crude 
rubber in the form of fine powder, and the utilization 
of the new product in novel processes. 

By way of a hobby, Mr Porritt was the British 
rubber industry’s historian, and his “Early History” 
has long been the classic source for all subsequent 
writers 111 tins particular field. 

The story of B. D Porritt would be quite incom¬ 
plete without stress being laid on his tireless work 
in promoting co-operative research He commenced 
in and with the Rubber Research Association when 
the industry’s interest was so lukewarm that only 
fifteen member firms supported the idea ; he left 
it at his death with more than 170 member firms. 
This progress and success was due mainly, if not 
wholly, to his untiring efforts m promoting the 
co-operative principle, and to the sound work of the 
organization which he built up. His flair for organiza¬ 
tion, indeed, extended in many directions. He made 
a notable success of the Rubber Exhibition at the 
London Science Museum in 1934-35, and was a lead¬ 
ing promoter of the Rubber Technology Conference 
of the Institution of the Rubber Industry in 1938, 

He was author of a small book, “Chemistry of 
Rubber”, in 1913, and co-author of the now well- 
known reference handbook, “Rubber, Physical and 
Chemical Properties”, in 1935 

T. R. Dawson. 


Wk regret to announoe the following deaths : 

Mr. K, E. Heesom, inspector of mines, Sierra 
Leone, on February H, aged forty years. 

Prof. J. H. Michell, F.R.S., professor of mathe 
matics during 1923-1928, and honorary research pro¬ 
fessor of mathematics since 1928 in the University of 
Melbourne, on February 3, aged seventy-six years. 

Prof. E. Soler, emeritus professor of theoretical geo¬ 
desy in the University of Padua, vice-president of the 
International Association of Geodesy, on January 24, 

Prof. Margaret Floy Washburn, professor of 
psychology at Columbia University, author of “The 
Animal Mind”, aged sixty-eight years. 
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NEWS AND VIEWS 


American Association: New President 

Dr Albert Francis Blakeslee, director of the 
Carnegie Institution Station for Experimental Evolu¬ 
tion, Cold Spring Harbor, U S.A., lias been elected 
president of the American Association for the Ad¬ 
vancement of Science. This election will be welcomed 
all over the world, because he has a high reputation 
as a botanist and as a pioneer in more than one line 
of research, while his genial manner and ever-ready- 
help to all scientific workers are very well known. 
His early work, m which he showed that only indivi¬ 
duals of a fungus species which were physiologically 
different could take part in sexual union, initiated a 
large number of investigations into the behaviour of 
sexuality in the fungi. 

Later, in collaboration with a number of workers he 
had attracted round him, Dr. Blakeslee analysed the 
cytogenetics of the thorn-apple, Datura Stramonium . 
The discovery of secondary and tertiary trisomics, 
and the analysis of their constitution by Blakeslee 
and Bellmg was a turning point in modem genetics. 
Studies of tetraploid segregation in Datura, the 
production of many haploide and novel chromosome 
types and the analysis of the effect of changes in the 
chromosome constitution of a plant by Blakeslee are 
established as classical reference material. More 
recently he has been a leader in the utilization of 
colchicine treatment in the production of polyploid 
forms. Results of economic importance are already 
being produced, while a neat use of colchicine is being 
made for the elucidation of sex-determination in 
plants. Dr. Blakeslee’s wide interests are appropriate 
to the presidency of the American Association. 

University of Cambridge Parliamentary By-election 

The recent by-election in the University of 
Cambridge to choose a successor to the late Sir John 
Withers in the House of Commons was of unusual 
personal interest to scientific workers in that the two 
candidates must be well known to many of them. 
Prof. A. V. Hill, Foulerton research professor of the 
Koyal Society, formerly Jodrell professor of physio¬ 
logy in University College, London, has been one of 
the secretaries of the Royal Society sinoe 1035. 
Prof. John A. Ryle, regius professor of physio at 
Cambridge since 1035, has had a distinguished medical 
career in London, and recently completed a four-year 
term on the Medical Research Council. Both can¬ 
didates adopted the adjective ‘independent’, and 
while Prof. HQ1 accepted the support of the Cam¬ 
bridge Conservative Graduate Association, Prof. 
Ryle preferred to style himself ’progressive’. Prof. 
Ryle’s advantage as a Cambridge resident was offset 
by the fast that Prof. Hill, as a former scholar and 
fellownf Trinity College, is well known in Cambridge. 

The result of the poll was declared on February 34: 
Prof. & Y* MSA, 3*840 votes; Prof, J- A. Ryle, 


5,386 votes. Prof. Hill therefore goes to Westminster 
as one of tho Parliamentary representatives of the 
University of Cambridge. In Ins election address, 
he claimed the independence usually accorded to 
university members ; in addition, he stressed the 
importance of international co-operation in attacking 
the problems which will face the world at the con¬ 
clusion of the War. He also urged the need for 
bringmg science and learning to bear on national 
affairs, And said that ’'science has still too little 
influence on higher policy m government, m depart¬ 
ments and in industry'\ As regards the universities, 
their strength must be maintained ; industry will 
require new methods and materials in the recovery 
phase ; improvements in public health must be 
studied ; trained and critical young minds will be 
needed to meet the problems of reconstruction ; and 
finally, the “free pursuit of knowledge for its own 
sake must be kept up”. Prof. Hill’s programme is 
comprehensive, but no one who knows him will doubt 
that lie will press his views at the proper time with 
skill and vigour. 

Heinrich Wilhelm Matthias Olbers ( 1758 - 1840 ) 

On March 2 a century ago, the city of Bremen 
lost its most distinguished citizen, the physician 
and astronomer Heinrich Wilhelm Matthias Olbers, 
who died at the age of eighty-one years, after a 
life of unremitting industry. He was bom on 
October 11, 1758, at the village of Arbergen, near 
Bremen, where his father was pastor, and from his 
boyhood he was an enthusiastic student of soienoe. 
When nineteen he became a medical student at 
Gottingen and at twenty-three set up in practice in 
Bremen A conscientious practitioner, he served his 
fellow-citizens in many ways, and after his death his 
statue was erected m the city. His astronomical 
work was done in the upper part of his house in the 
Sandgasse, which was fitted up to afford a view of 
the greater part of the sky. His instruments included 
a 5-ft, Dollond refractor of 3f-in. aperture, a 5-ft. 
reflector by Schrtiter, a quadrant by Bird and a 
Troughton sextant. It is said that he never slept 
more than four hours at a time. 

Olbers is chiefly remembered for his discovery 
of asteroids and his fifty years’ study of comets. 
In 1772 Bode had discovered the Law of planetary 
distances bearing his name, and when in 1781 
Herschel discovered Uranus it was concluded that 
there was a planet between Mars and Jupiter, 
and largely through Von Zaoh, in 1738 a party 
of astronomers met at Gotha to start a search 
for it. Another meeting took place at Schrdter’s 
observatory at Lilienthal, and zones of search were 
assigned to twenty-four astronomers. One of tbeee 
astronomers wee Piaxti of Palermo, but before 
instructions readied him, on January 1 , 1801, he 
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discovered the minor planet Ceres The search being 
continued, Olbers, on March 28, 1802, discovered 
Pallas, on September 1 , 1804, Harding discovered 
Juno, and on March 29. 1807, Olbers discovered Vesta. 
The fame of Olbers spread far and wide He repre¬ 
sented Bremen at the baptism of Napoleon’s son the 
King ot Rome m 1811, and during 1812-13 was a 
member of the legislative body in Haris The Royal 
Society elected him a foreign member in 1804, and 
the Paris Academy of Sciences in 1829 made him a 
foreign associate He was the correspondent of 
nearby every astronomer in Germany, and through 
him Bessel became known in the scientific world 
Indeed he declared that his discernment of the geniUH 
of Bessel was a greater service to astronomy than his 
own work on comets and planets He was a man 
of lovable disposition, generous and unassuming 

Laurent Theodore Biett ( 1781 - 1840 ) 

Dr Laukknt Th^odokk His/rr, a celebrated Pans 
deimatologist, was bom in 1781 at Schama, m the 
(■rison canton of Switzerland Seven years later he 
moved with his parents to Clermont-Ferrand, where 
lie commenced his medical education under Bonnet, 
the senior surgeon to t he Hotel Dieu At the beginning 
of the century he came to Paris, where he qualified in 
1814 with a thesis entitled “Quelques Observations 
sur la fr^nesic aigufl id 10 pat hi que'* Shortly after 
qualification he was appointed physician to the 
Hdpital Saint Louis, where he carried out some im¬ 
portant improvements, including the establishment 
of an out-patient department for diseases of the 
skin, of which he was the director for sixteen years 
While attending a patient in London in 181th he took 
Hie opportunity of studying the work of Willan and 
Bateman, and on his return to Paris endeavoured 
to introduce their classification of skin diseases, which 
was in opposition to that drawn up by his friend 
Alt her I 

Biett made many valuable contributions to the 
treatment uf skill diseases, including the use of iron 
an<i arsenic internally, the employment of sulphur 
baths and the application of dry' and hot air His 
lectures, which were edited by Gaze nave and Sohedel. 
apj>eared in 1 H 2 H, went through three editions, and 
were translated into English m 1842 by T H. Burgess 
He also contributed many articles to the “Dictionnaire 
den sciences mMit tiles'\ and all the articles on diseases 
of the skin to the twenty volume “Dictiounaire 
do nitfdecuio". 111 addition to papers 111 periodical 
literature such as the fhdlelm de Thtrapeuttqu*, 
Gazette den Ho/ntum and Journal tm trawl den ncwncea 
m4dicatea Being a devotee of the arts, he was the 
medical attendant of many well-known pa inters, 
sculptors and actors He died of heart disease on 
Martdi 3, 18-10 

Colonial Development and Scientific Research 

Publication of the recommendations of the West 
Indies Royal Commission together with tlie important 
statement of policy on colonial development and 
welfare (H.M. (Stationery Office. Cmd. 0174,9175), to 
which Mr. Malcolm MacDonald, H.M Secretary of 


State for the Colonies, made reference in the House 
of Commons on February 20, mark a momentous 
enlargement m scope in the administrative and 
financial relations between Great Britain and her 
colonial and other dependencies of analogous status 
which will have a profound effect on their future. 
The measures which the Government now proposes 
after an examination of Colonial problems which had 
been begun sometime before the outbreak of the War 
is an acceptance of an obligation which has long 
seemed inevitable to those who have been engaged 
in the scientific investigation of conditions in these 
dependencies if Groat Britain’s responsibility is to be 
met. 

In brief, the proposals arc as follow : The place of 
the Colonial Development Fund, instituted in 1929, 
and limited to a sum of £ 1 , 000,000 a year, will be 
replaced by a greatly increased provision for develop¬ 
ment and welfare The sum will amount to not more 
than £5,000,000 a year for a period of ten years, at 
the end of which period thiH provision is to be 
reviewed The amount thus made available, is not, 
however, from one point of view the most important 
enlargement On one hand, assistance will no longer 
be granted, as hitherto in the mam, solely to capital 
expenditure, but recurring expenditure will come 
under this provision On the other hand, while 
cortam purposes of ex[>eriditure have not been ruled 
out m terms, assistance has been granted generally 
to material development In future this will not 
obtain, and such services as agriculture, health, 
education and housing will be brought into the 
act omit 

Nor are the claims of the important question of 
research overlooked Hithorto. as Mr. MacDonald 
pointed out, the Colonial Office has been able to call 
upon the assistance of scientific and technical experts 
in dealing with Colonial problems This service will 
now l>e placed upon a jiermanent basis by the institu¬ 
tion of a Colonial Research Advisory Committee, 
while for dealing with its recommendations a sum of 
£500,000 a year will be allocated. This will be 
used to assist in the various fields of research. As 
already mentioned, these proposals apply not only to 
the Colonies and Protectorates, but also to the 
Mandated Territories. The pause, which, as Mr. 
MacDonald intimated to the House of Commons, 
imiHt ensue before they can come into full operation, 
will give the necessary breathing space for the careful 
preparation of plans 

Tibetan Coronation 

It is perhajw not surprising that, even amid other 
and insistent preoccupations, the accounts of the 
final act 6 f the installation of the new Dalai Lama 
sent by correspondents to the world’s daily pnw, 
have created a profound impression Nowhere else, 
except possibly m Japan, could the inauguration of a 
new head of the State have so closely wedded the 
spiritual and the political and civic elements in what 
is virtually an act of coronation, and at the same time 
united every member of the population in an expres¬ 
sion of combined loyalty and religious fervour. 
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Throughout the pageantry, the wealth and splendour 
of display of personal adornment, dress, and equip¬ 
ment vividly described in, for example, the dispatches 
of the correspondent of The Tonies in the issues of 
February 23 and 24. there is apparent an all-embracing 
current of mystic symbolism which endues every act, 
every movement and every attendant circumstance 
with the significance of worship, and of recognition of 
the spiritual influence which centres m and emanates 
from the {>erson of the reincarnated head of the 
Tibetan spiritual and jx>htical hierarchy. It is this, 
and not the fact that such ceremonial has not been 
enacted in Lhasa for the space of sixty years, which 
animated the crowds through which the Dalai Lama 
was tarried in his golden palanquin to tlie Potalft, 
ami on the following day added a solemn moaning to 
the blessings of a child conferred on the elders of 
church and State and later sanctified what, was 
otherwise an unseemly scramble for the Dalai Lama’s 
foot! as a ro-enactrnent of the ancient ritual of sharing 
in the flesh of the sacrificial victim 

Relics of the Buddha 

Bt DimthM of another order, but nevertheless of a 
closely related world of thought, appears in the 
announcement that Buddha relics of exceptional 
sanctity, discovered m Central India nearly ninety 
years ago and since in private possession in England, 
will now return to the East They have been given 
to « Buddhist Temple in Ceylon by Mrs Leslie 
Smith and Mrs Winifred Burrows, granddaughters 
of (Jeneral F. C Maisev, by whom they were dis¬ 
covered when with So Alexander Cunningham he was 
investigating the numerous Buddhist monuments 
around Hhdsa in 18*51 The discovery, as described 
m The Time* of February 27. consisted of a relic 
casket a small crystal tope, with terrace, plinth, 
hemispherical dome, square pedestal and a double 
pinnacle, this last forming the stopper of a small 
perpendicular shaft This casket has been dated at 
about 350 B c Tlie relic chamber at the bottom of 
the shaft contained minute pieces of hone, the whole 
being enclosed in a red earthenware box, which also 
contained other pieces of bone, and a aeries of the 
seven precious things usually accompanying the 
relics of an eminent person, namely, thin round 
pieces of gold, a bead of garnet, a crystal bead, two 
beads of pale greenish crystal, and some minute 
fragments of pearl 

The casket is now in the India Section of the 
Victoria and Albert Museum, South Kensington ; 
but a east and photographs have been supplied by 
the authorities m order that a replica may be made 
in Ceylon by native craftsmen. The relics and the 
seven precious things, which were retained by 
<leneral Maisey when he presented moat of the 
antiquities to the Museum, have now been enclosed 
m a carved silver tope from Ceylon for their con¬ 
veyance to the island. 

Sutton Hoc Burial a Cenotaph? 

In an account of the excavation of the Button Hoo 
ship-burial and of the associated antiquities delivered 
before the Society of Antiquaries of London on 


February 22 (see Nature, Fell, 10 , p. 231), Mr (\ W 
Phillips referred to the remarkable feature of the 
dej>oftit that it did not accompany a body. The 
explanation which he put forward on certain grounds 
was that the mound and its contents m a whole had 
the character of a cenotaph for a great man whose 
body could not be recovered, possibly through being 
lost at sea One suggestion which has been offered, 
namely that it may have been a measure of insurance 
on the part of a recently Christianized pagan m on 
endeavour to make the best of both alternatives, is 
perhaps no! to bo taken seriously Nevertheless 
survival of a pagan ritual, even m such an essential 
rite aw burial, cannot be ruled out entirely , and it 
roceiveH a certain amount of support from the archaic 
character of the ship, of which some further account 
was given 

The excavation of the ship was under the direction 
of Lieutenant -Commander .7, K D Hutchinson of t lie 
Science Museum. South Kensington It proved to lie 
a remarkable vessel in the form of an open barge, 
clinker-built, keel-less, and propelled by at least thirty- 
eight oarH It was described as a development of a 
type already known to archaeologists, and, it may r be 
supposed, of a type already r archaic at the time of its 
burial in its character as a royal barge, a comparison 
wttN instituted with the position of the royal yacht 
Victoria ond Albert among contemporary shipping. 
This \ lew would accord with the interpretation of the 
find which emphasizes its highly ceremonial nature 
At the same time it may be recalled that ship models 
found by the Danish Thule Expedition to Greenland 
pointed to Norse ships still being in use of which the 
essential features had remained unchanged for a 
period of nearh six hundred years 

Cosmic Rays 

Thk twenty-fourth Outline Lecture of the Physical 
Society was delivered by Prof. Y M S Blackett on 
February 26 He took as liis subject vl (’osrnic Raya : 
Recent Developments” He said that the most 
uiqiortant discovery of recent years in the field of 
cosmic rays was the realization that the hard or 
penetrating componont of the rays consists of f>ar- 
ticles of a new type, called mesotrons. This new 
particle has a mass intermediate lie tween that of the 
electron and the proton and possesses the peculiar 
property of being spontaneously unstable. Its average 
life when at rest is about one millionth of a second, 
but when moving fast it lives longer—thus giving a 
nice verification of Einstein’s principle of relativity 

The rays incident on the earth's atmosphere are 
of very great energy, Recent work shows that some 
of the rays have an energy certainly as high as one 
thousand million million volts. This is an astonish¬ 
ingly great energy, and it is probably not the limit. 
It is quite likely that rays exist with energy as high 
as ft million million million volts or even more. 
Particles of such great energy have very peculiar 
properties. Instead of producing a narrow track of 
ionization a fraction of a millimetre broad like normal 
atomic tracks, they make a track many metres broad. 
Tin's is deduced from relativity theory, but has not 
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yet been verified experimentally. Great interest is 
attached to the ‘spectrum* of the rays incident on 
the earth’s atmosphere, since they should give some 
light on a possible origin for the rays. It is rather 
remarkable to find that the spectrum of the rays 
can be represented roughly by a simple power law 
over a range of energy of above a million to 
one. More precisely, the number of rays with 
energy greater than some given value is roughly 
inversely proportional to the square of the energy, 
over the energy range from a thousand million to 
a thousand million million volts. It can scarcely 
be doubted that this remarkable law must have some 
profound, but at present unknown, cosmological 
significance 

Fuel in Science and Practice 

The monthly periodical Fuel tn Science and Prac¬ 
tice has completed eighteen volumes since it was 
launched as a supplement to the wolh known mining 
journal Colliery Guardian It was established on the 
initiative of the Coal Research Club in order to provide 
a medium of communication for those interested in 
the scientific study of fuel, and coal in particular. It 
was the first journal of its kind in the English language 
and has proved very successful, the sucoess being 
doubtless due in a large measure to the efforts of its 
first editor, the late Prof. R. V. Wheeler. The first 
number of the nineteenth volume has now appeared 
under the editorship of Dr. R. Lessing, who has been 
associated with the venture smee its inception. This, 
it may be taken, will ensure continuity of policy. It 
will continue to aim at providing a clearing-house for 
the results of investigations and a bridge between the 
science and practice of fuel technology. 

The Institute of Fuel has decided to adopt Fuel as 
its research journal for the benefit of its members 
who wish to be kept informed of the results of recent 
investigations into coal and other oombustibles. The 
Coal Research Club, assisted by an editorial commit¬ 
tee, will continue to direct its policy and ensure the 
maintenance of its old and successful traditions. It 
seems probable that the importance of fuel technology 
for some years to come will ensure a prosperous future 
for this journal. At the same time, it is pertinent to 
recall the unsatisfactory state of the documentation 
of science. While it appears relatively easy to publish 
journals containing interesting articles, the thankless 
task of publishing systematic abstracts is a growing 
burden the support of which meets steady reluctanoe. 

Coal-Gas and Fuel Research at Leeds 

Pbof. D. T. A. Town end, who succeeded Prof. 
J. W. Cobb as head of the Department of Coal-gas 
and Fuel Industries and Livesey professor in the 
University of Leeds, has now issued his first report, 
covering the session 1938-39, to his Advisory Com¬ 
mittee. He takes an opportunity' therein to pay a 
tribute to the late Prof. Smithells. Who died during 
the term under review and who was a member of 
the Committee from the time of its foQpatian. To 
him also was due, more than to any other man, the 
formation of the Fuel Department in the University 


and, a few years later, the establishment of the 
Livesey chair by subscriptions from the gas industry. 

In the body of the report, Prof, Townend reviews in 
turn the varied activities of his department, which 
has developed in several directions, not only fuel and 
gas engineering, but also the cognate subjects of 
refractory materials and metallurgy, in both of which 
teaching and research have made much headway* 
A post-graduate diploma in fuel and refractory 
materials lias been instituted along similar lines to 
those already given in gas engineering and in fuel and 
metallurgy. The first opportunity will be taken to 
give a more systematic course in chemical engineering, 
which is, in effect, so largely the subjeot of the 
departmental teaching Research continues to be 
supported by the gas industry and the Iron and Steel 
Institute. Prof. Townend is continuing work on 
flame, which had engaged him in London, and 
mdependent research work earned out by the staff 
and students continues to be a marked feature of 
the departmental activity. 

Modem Colour Printing 

In the Electrical Review of February 2, an illustrated 
description is given of some of the new equipment 
installed by Geo. C. Caster and Co., Ltd., commercial 
and colour printers, who recently transferred their 
works to Cromwell Road, Peterborough. In accord¬ 
ance with modem practice the factory has been set 
out on a single floor, with a planned layout for the 
speedy handling of work and an uninterrupted con¬ 
tinuity of production. There is no shafting, and 
individual direct electric drive is employed on all 
machines. One of the large high-speed letterpress 
machines is a two-revolution Miehle capable of a 
maximum output of 3,000 sheets, 26 in. by 40 in., 
per hour. Another large two-revolution machine 
takes bigger sheets (30 in. by 40 in.) and can print 
2,300 sheets per hour. For small sheets up to 13£ in. 
by 20 in. vertical Miehle machines are brought Into 
service. These are specially suitable for high-class 
oolour printing. A maximum of 4,600 {Hints an hour 
can be handled by each machine. 

The use of a general lighting system of high in¬ 
tensity throughout the factory makes local lighting 
unnecessary (except under the machine boards). In 
the composing room an illumination intensity of 
36 ft.-candles at the working plane is obtained with 
Benjamin reflectors, which cure also used in the bind¬ 
ing department to provide 10 ft.-candles. To facilitate 
the matching of ink colours, daylight reflectors have 
been installed in the machine department to give 
14 ft.-candles. 

The Achromatic Lena 

The contributions made to Lychnog during the last 
two years by Drs. N. V. E. Nordenmark and J. Nord¬ 
strom dealing with the invention of the achromatic 
lens and the part played by 8. Klingenatiema, pro¬ 
fessor of mathematics at the University of Uppsala, 
in the process, have been issued as a pamphlet by 
Almquist and Wikaells, Uppsala, with an English 
summary. Many of the original hearing 
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on the history of the invention are reproduced with 
illustrations. One of the most important is Ramaden’s 
Royal Society paper of June 18, 1780, from which 
it appears that Chester Moor Hall had an achromatic 
object glass ground for him in 1732 or 1733 and that 
achromatic telescopes were made for him by the 
Strand optician J. Bird. The patent for the con¬ 
struction of such lenses from crown and flint glasses 
was taken out in 1758 by J. Dollond but no calcula¬ 
tions were given, probably owing to the desire to 
keep the theory from other opticians. KUngenstiema 
worked out the theory, published it m the Trans¬ 
actions of the Swedish Academy in July 1760 and 
sent a copy to the Royal Society, which published it, 
although Dollond stated that it contained nothing 
which he had not done himself previously. 

Early Agricultural Tractors 

Mr. R H. Clark, in the Engineer of February 2, 
under the title ‘‘Some Early Burrell Engines”, 
recalls an almost forgotten chapter in the develop¬ 
ment of steam traction engines, built mainly for 
agricultural work. In 1846, James Boydell took out 
a patent for his “Endless Railway”, and eight years 
afterwards patented improvements on it. His ideas 
were taken up by Charles Burrell and Co., a firm of 
country engineers established at That ford m 1770, 
and in 1850 the first road locomotive was constructed 
embodymg the principle of the “Endless Railway”. 
The general arrangement of the traction engine was 
much as that familiar a few years ago, but each of the 
wheels, instead of running on the surface of the road 
or field, ran on a series of fiat shoes which in succes¬ 
sion were brought into position by links and pins 
attached to the wheels. There were six shoes to 
each wheel. 

This arrangement of shoes allowed the engine to 
move over the roughest roads and over soft and 
marshy ground. One of the illustrations shows an 
engine drawing four two-furrow ploughs. In 1857 a 
Boydell engine drew a load of nearly 44 tons from 
Bury St Edmunds to Woolwich Arsenal at an average 
speed of 3'1 miles per hour, Tho cost of transport 
was 2 d. per ton per nule against fid if horses had been 
employed. Boydell engines were apparently being 
built up to 1868, when they were abandoned for 
engines with ordinary wheels. 

Prevention of Diphtheria by Immunization 

About 60,000 oases of diphtheria, chiefly among 
children less than fifteen years of age, are notified 
annually in England and Wales, with some 3,000 
deaths. Yet it has been shown, particularly m certain 
cities in Canada and the United States, that by 
artificial treatment or immunization the disease may 
be practically banished. The Minister of Health has 
therefore issued an official memorandum urging that 
artificial immunization should be undertaken by 
county councils and sanitary authorities (Memo. 
170/Mad. H.M. Stationery Office. Id. net). It is 
suggested that the immunization should be under¬ 
taken as early in the child's life as is practicable 
and should form an integral part of the work of child 


welfare centres. The Memorandum gives technical 
details of the prooedure and of the various forms of 
diphtheria prophylactic used, and of the need for 
Schick testing after treatment to ascertain whether 
this has been successful. 

Lice 

The Munster of Health has recently issued a 
“Memorandum on the Louse and How to Deal With 
It” (Memo 230/Med , 1940) Its publication comes 
at an opportune moment, when exjienenoe of evacua¬ 
tion has brought the louse problem into prominence. 
In the event of serious air raids large bodies of people 
may have to be removed to other districts. This, in 
itself, ih liable to cause the spread of lice to localities, 
or among people, previously free from infestation 
Ample powers are available under the Education and 
Public Health acts for the application of suitable 
control measures, and it is to be hoped that public 
medical officers and other officials will do all possible 
to reduce what has long been a standing menace to 
proper living conditions. Copies of the memorandum 
may be purchased directly from H.M. Stationery 
Office, or through a bookseller, price 2d. net. 

Vitamin E 

Reference was made in Nature of December 16, 
1939, p 1008, to a solution of vitamin E now available 
commercially. Glaxo Laboratories Ltd. put on the 
market in 1933 capsules of wheat-germ oil extract 
(thirty tunes as potent m vitamin E as wheat-germ oil 
itself). The capsules were given tho name ‘Viteolin’ 
m 1037. Viteolin was the preparation used by Currie 
and M'Goiugle in their published clinical trials which 
confirmed in Great Britain the value of vitamin E 
in tho treatment of habitual abortion. With the 
availability of vitamin K as a chemical substance 
(tocopherol) each ‘Viteolin' capsule has been stand¬ 
ardized to contain the vitamin E potency of 0 mgm. 
of tocopherol, the potency clinically established as 
the desirable daily dosage. 

Institute of Physics and Freedom in Science 

The Institute of Physics has sent the following 
letter signed by its president, Prof. W. L. Bragg, to 
the Polish Ambassador : “On behalf of the Board 
of the Institute of Physics I have to convey to you, 
and through you to your Government, the deep 
sorrow with which British physicists at home and 
overseas have heard of the forcible closure of the 
Institute of Physics in Warsaw, the dispersal of its 
eminent staff and the confiscation of its valuable 
equipment. Our sympathy goes out to our Polish 
colleagues in this interruption of their labours for 
the progress of our science, and in the tragic and un¬ 
merited hardships and perils which they are enduring. 
We look forward to the time, which we pray may 
not be far distant, when, restored to its former free¬ 
dom, the Institute of Physics in Warsaw shall onoe 
again take* its place among the great scientific 
institutions, and continue its work for the advance¬ 
ment of learning, and the welfare of mankind/' 
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British Museum (Natural History) 

It haw been decided tliat the British Museum 
(Natural History) shall be open to the public every 
afternoon from 1 until 5 p.rn beginning on Febru¬ 
ary 28, and it in intended after Piaster that the 
Museum shall be o|«m all day from 10 am until 
5 p.m, Certain galleries only are available, and the 
present restrictions will continue to apply to the 
number of visitors and to the admission of children 
unaccompanied by adults. 

The Department of Botany has received about 
seven thousand Hfiecirnens as a lesult of an expedition 
to the Outer Hebrides (Lewis and Harris) organized 
during the pits! summer by Miss M S Campbell 
Miss Campbell was accompanied by Or J W Camp¬ 
bell, Mr t\ V B Marquand, and Messrs A J 
Wilmott, E B Bangerter and J A Crabbe of the 
Department of Botany The collection is fully 
representative of the summer flora of the areas 
visited. Dr. R. Scot I Russell has returned from a 
botanical expedition to the Karakorum Himalayas 
The exjiedition, which would otherwise have con¬ 
tinued into 1940, was cut short by the outbreak of 
war and only the collecting planned for 1939 was 
carried out The number of gatherings made was 
870, and the sjiecimens collected have been left at 
Kashmir to be forwarded to the Museum later 

Earthquakes m Turkey 

AoroHDiNO to a Tutu** message, the final Official 
figures for the Turkish earthquake of December 20 
are 32,741 killed and 9,404 injured. It is also reported 
that it has been decided to rebuild Erzmjan slightly 
to tho north of the old town and that construction 
is beginning. 

Aftershocks of the earthquake Htill continue with 
considerable severity Between 3 am. on February 21 
and noon on February 24 another 300 people were 
killed, many more injured, and more than 10,000 head 
of cattle perished in addition to six villages being 
completely destroyed The earthquakes commenced 
about 3am on February 21, and before 5 a.m 
there had been eight severe shocks The epicentres 
appear to have been near the village of Soysalli, near 
Kayseri in Central Anatolia, some 150 miles south¬ 
east of Ankara. Soysalh and three other villages were 
completely destroyed and the shocks were sufficiently 
intense to have been felt in eleven districts and many 
towns, including Ankara, Istanbul, Smyrna, Konya 
ami Adana. On February 22 there were six more 
shocks and on February 23 ami 24 the shocks con¬ 
tinued with decreasing seventy. In spite of the 
intense cold which still prevails m this part of Turkey, 
many people are preferring to live in tents. 

Problems of the Industrial Scientist 

A roWFBKKNCE on “Tho Problems of the Industrial 
Scientist" convened by the Association of Scientific 
Workers and the British Association of Chemists, will 
be held on March 9, commencing at 2 p.m , in the 
lecture hall of the Pharmaceutical Society, 17 Blooms¬ 
bury Square, W.0,1. All scientific workers and others 
interested are cordially invited to attend and par¬ 


ticipate. Prof. F. 0. Donnan will be in the cliair 
Mr. Hugh Linstead, of the Pharmaceutical Society, 
will open the proceedings with a general survey of the 
problems of scientific workers employed in industry. 
This will bo followed by a series of short papers and 
discussions. At the conclusion of these discussions. 
Prof J. D Bernal will sum up the discussion as a 
whole, and the conference will then consider the 
possibility of adopting a ‘programme* for scientific 
workers m industry Similar conferences are being 
held at Liverpool, at 0 30 p.rn , on March 4, at 5-6 
Bluecoat Ghambers, Liverpool. 1 , Manchester, at 
3.0 p.m , on March 10, in the Chemistry Lecture 
Theatre, the University ; Birmingham, date to be 
announced later. Following the regional conferences, 
it is intended at a later date to hold a National 
Conference to review the data and resolutions result¬ 
ing from them, and to decide on the final form of the 
‘programme 1 and on steps to be token to work for 
its acceptance Further information eon be obtained 
from the Secretary, Association of Scientific Workers. 
30 Bedford Row, W.C.l, 

Announcements 

The British Association is arranging H conference 
on “Science in National and International Aspects' 1 , 
to be held at Reading during July 24-26 This will 
take the place of the ordinary annual meeting which 
would in normal circumstances have been held at 
Newcastle 

Mk. Asa Binns, until recently chief engineer of 
the Port of London Authority and now a consultant 
to the firm of consulting engineers, Messrs. Rendel, 
Palmer and Tritton, has been elected president of 
the Institution of Mechanical Engineers for the >ear 
1940 

Dk Louis Majitin, director of the Pasteur Institute 
of Pans, has succeeded General Sieiur as president of 
the Academy of Medicine of Pans. 

The Gounod of the Royal Gollege of Surgeons of 
England has undertaken to organize a library at the 
medical base in France for the use of the officers of 
the Royal Army Medical Corps. 

The Oxford Ophthalmological Congress will he 
held at Oxford on July 4-0. Prof. Le Gros (lark 
will deliver the Doyne Memorial Lecture, and there 
will be a discussion on “Emergencies and Complica¬ 
tions of the Operation for Cataract". 

The Board of Education has just published a 
“Handbook of Suggestions of Health Education" 
(H.M Stationery Office. 6d net) The book ip 
issued primarily for the benefit of teachers, and 
covers most aspects of health education, and incor¬ 
porates recent advances in the science of nutrition. 

Ehratum. Letter by Dr. D. Roaf entitled 
“Energies of -Particles from Uranium-X B ” in 
Nature of February 10, p. 223, the numbers along 
the Hp-axis in Fig. 2 should read : 0, 0000, 10,000. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot undertake to return , or to correspond with the writers o/, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

In the present circumstances, proofs of “letters’' will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 351 . Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Radium Treatment 

Sir Leonard Bill returns in Nature of January 
27. p. 151, to his statement “that we would be little 
the worse off if all the radium now buried in deep 
holes for security from bombing remained there”, 
and seeks to make good this assertion by reminding 
uh of some of the casualties of radiological practice 
He has allowed these examples to stay in the fore¬ 
front of his rrund, instead of fitting them into the 
groundwork of experience, which every practising 
radiologist must do 

The dangers attending the use of radium and X-rays 
have been the concern of the X-ray and Radium 
Protection Committee for many years No Com¬ 
mittee can possibly safeguard a patient against an 
unskilful application of rays, but radiologists have 
striven to hrinl such dangers by making a real 
specialty of their subject . and there are at present 
live universities or kindred bodies in Great Britain 
which grant medical diplomas m this subject. The 
subject has, indeed, readied a status where its ex¬ 
ponents can afford to ignore the rather baser charges 
m question, but the diH-service of Sir Leonard is to 
the public, who pay undue attention to his eu 
cathedra statements. 

It ib not true that the 15.000 patients (mostly 
cancer patients) who received radium treatment in 
Great Britain durmg the year 1938 had such treat¬ 
ment because of the vested interests of the medical 
public ; the vast majority had radium treatment 
because it was considered the best available for them 
It should be remembered that more than 90 per cent 
of the country’s radium is held by big organisations, 
such as the Radium Commission, the King’s Fund 
and the Medical Research Council; this is some 
guarantee that it is used by people of renponsibihty 

Sir Leonard would like to see “the use of radium 
or X-rays being reserved for one or two places in 
the body where surgical operation is very difficult” 
The publication “Medical Uses of Radium” has been 
issued yearly since 1922 by the Medical Research 
Council, and the Radium Commission has in recent 
years made annual reports on the results of treat¬ 
ment ; from them the pertinent fact emerges that 
the medical profession continues year by year to 
treat various forms of cancer at many sites of the 
body, and there is a disposition to widen rather than 
restrict the field As for radium in the boreholes, 
it is only right that the public should know that 
much of the radium put away for safety has now 
been brought into use for their treatment. 

Sidney Russ. 

Bamato Joel Laboratories, 

Middlesex Hospital, 

London, W.l. 

Fbb, 6. 


Sir Leonard Hill writes, m Nature of January 
27, with reference to radium treatment and expresses 
a belief that “we would be little the worse off if all 
the radium now buried in deep holes for security 
from bombing remained there . ” This pessimism 

contrasts notably with the enlightened optimism of 
the article, in the same issue, written by Or John H. 
Lawrence, of the University of California, who is 
working with great opportunities at, present lacking 
in Great Britain Lawrence ami his co-workers are 
pursuing “the j>ossibilitics ot artificial radioactivity 
and neutron rays m cancer therapy until a more 
satisfactory answer to this problem has been reached” 
What wo require in Great Britain is a well-organized 
radiological institute where the various possibilities 
of radiation can be developed and extended It hod 
always been my hope and ambition that such an 
institute would be founded as a memorial to Lord 
Rutherford, who was always wide awake as to the 
possibilities of radiotherapy and the proper moans 
by which they could be furthered or achieved 

*Sir Leonard Hill h«s collected a certain amount 
of gossip about radium and narrates a few cases of 
failure due to the misuse of radium which have come 
to his jjersonal notice To counterbalance his citation 
of deplorable failure, 1 could quote instances in my 
own experience where men with cancer of the throat, 
and elsewhere, have been treated by radium and 
returned in full health and happiness to their useful 
work and daily life 

It is admitted by all that the cause, prevention 
and cure of cancer have not yet been attained In 
some cases, when early treatment lias been given, 
there has been cure or palliation by three chief means, 
surgery, radium, X-rays All three methods can be 
and have been grossly abused in some cases, but 
wisely applied in a vast number of instances. It is 
not pioposed to abolish railway signals because a 
signalman has wrecked a train by pulling the wrong 
switch ; the effort is made to improve the arrange¬ 
ment, to make it fool-proof, to have an efficient 
block system. Surgery is not condemned wholesale 
because of occasional deaths by incapacity, ignorance 
or carelessness. There have been deaths from dress¬ 
ings or swabs left m the wound. The wrong gas has 
been administered as anaesthetic. Overdoses of 
morphia have been given. A man can cut his throat 
with a safety razor. All such mistakes are no justifica¬ 
tion for complete disuse of the means employed. 

It is, however, necessary to answer Sir Leonard 
Hill's ill-timed statement m a more positive sense, 
always remembering that while surgery has been 
under the guidance of men of high skill and intelligence 
for centuries—of men provided with every facility- - 
on the other hand, both radium and X-rays are 
recent discoveries and naturally their applications to 
therapy are yet in their infancy. 
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A system of properly controlled and measured 
dosage, which can be repeated at will with exactitude, 
has scarcely yet been fully evolved. Certainly, m 
the past haphazard applications have produced de¬ 
plorable results, but these are now avoidable in 
oonsequenoe of the research work already done on 
the proper direction of the radiation and on the deter¬ 
mination of the magnitude of the dosage delivered 
to the growth and to the surrounding tissues. 

Sir Leonard raises the question of 
the relative merits of radium and of 
X-rays and settles the matter to his I 

own satisfaction with a positive asser- (pkotphorvkue) 
tion in favour of X-rays. In no part 
of the world has this difficult question 
yet been answered with sufficient XV 

scientific evidence to admit of cer- (amylw*) 
tainty. The same uncertainty prevails 
as to the rival merits of X-rays of 
various voltages and wave-lengths. We rnay con¬ 
jecture, but we cannot assert Indeed these two 
important questions are fomimg part of an investiga¬ 
tion by the Radium Beam Therapy Research under 
the Medical Research Council, and it is a matter for 
deep regret that this important work should be 
temporarily suspended by the exigencies of war 

Some of my well-mformed friends point out to me 
that, in the case of cancer of the uterus, Wertheim’s 
operation for the removal of the whole organ has 
been given up by surgeons throughout the world and 
replaced by the use of radium and subsequent wider 
irradiation with X-rays. This change was largely 
due to the influence of pioneer work done at the rurie 
Institute in Paris and Radiumhemmet of Stockholm. 
In fact, no sooner was the radium placed under¬ 
ground in September than gynecologists implored 
that some of it should be made immediately available 
to save life and relieve distress. 

In the oase of cancer of the breast, both surgery 
and radiation are available, knd it is a matter of 
expert advice to decide which is the bettor in a given 
case ; always insisting on the importance of early 
and correct diagnosis. In carcinoma of the throat, 
treatment by the radium beam can be used without 
mutilation or loss of speech, and m cases too advanced 
for surgery While surgery may be of some avail 
with cancer of the rectum and prostate, we have to 
admit with regret that all methods fail when the 
ceaophagus or stomach is concerned. In less serious 
cases—such a* skin and lip cancer—either surgery 
or radiation is effective, but most patients would 
prefer to avoid mutilatiou and scar by the simple 
and perfectly safe application of a few milligrams of 
radium, or its equivalent, for a few hours. 

It is scarcely necessary to reply to Sir Leonard 
Hill's reference to those unfortunate girls, who lick¬ 
ing radium paint from their brushes, accumulated 
radium in their system. Is it suggested that this 
is in the remotest degree connected with radium 
therapy ? As to the miners 1 phthisis in the Joachim- 
thal mines, it can unfortunately be matched with 
closely similar results in the gold mines of South 
Africa—a matter requiring the closest attention and 
medical research with a view to prevention and cure. 

• A. S. Eve. 

Overponds Cottage, 

Shackleford, 

Surrey. 

Feb. 5. ^ 
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Enzymic Synthesis of Starch from 
Glucose-1-Phosphate 

In an earlier investigation 1 it was shown that pea 
seeds contain a complex of enzymes which catalyse 
the following senes of reactions, I-IV : 



These transformations exhibit a striking parallelism 
with those associated with the breakdown of glyoogen, 
and its recently reported synthesis from glucose-1- 
phosphate (Cori-ester), under the aotion of the enzymes 
of yeast 1 , muscle* and liver*. 

In order to study m isolation the reversible 
reaotiou I it was necessary to obtain the phosphorylase 
free from the enzymes which catalyse the alternative 
reactions II and IV. This was achieved with extracts 
from pea meal by a process of fractional precipitation 
with ammonium sulphate 

Meanwhile it has been found that many plants 
contain phosphorylase, which is present in various 
organs including leaves, roots and tubers. The potato 
tuber has proved to be a particularly suitable source. 
Crude juice pressed from this tissue contains an active 
phosphorylase but exhibits no phosphoglucose- 
conversion activity ; the weak amylase which is 
present is completely eliminated, and the phos¬ 
phorylase is purified, by repeated fractional pre¬ 
cipitation with ammonium sulphate. 

Using these purified preparations of potato phos¬ 
phorylase, a detailed study has been made of the 
reaction : 


Stmroh + fr*f-phmph&te ^ giuooae-1-phosphate. 


A state of equilibrium is reached, whether the 
reaction is proceeding in directions a or b f when the 
ratio of /ree-phosphate to glucose*!-phosphate attains 
a value which varies with the concentration of 


hydrogen ions. Thus m the equilibrium state at 
pR 6-4, 83 per cent of the phosphate exists as free- 
phosphate and 17 per cent as glucose-1-phosphate, 
whereas at pH 5-4 the proportions are about 90 per 
cent and 10 per cent respectively. 

The equilibrium is not measurably affected by 
additions of starch even in considerable amounts, 
suggesting that the effective concentration of this 
reactant is not proportional to its grots concentration. 

The presence of added starch, however, has a 
striking effect upon the velocity of the reaction pro¬ 
ceeding in direction 6. Without added starch there 
is a pronounced induction phase (in both the synthesis 
of starch and the liberation of /rse-phosphate). The 
initial velocity is increased by as much as 15-fold, 
and the induction phase completely abolished, by 
small additions of rftarch. This was the esse in 


digests 1 and 2 (shown in Fig. 1), to which 2 ragm. 
soluble starch per 10 ml. was added initially. Other 
substances have been found to exert 
activating effect upon the re se t in , mehoee being 
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an example whioh has been investigated in detail. 
This phenomenon, which promises to illuminate the 
mechanism of the catalysis, will be considered fully 
elsewhere. 

Several specimens of synthetic starch, about 20 gm. 
in all, have now been prepared from glucose-1- 
phosphate (purified by reorystallization of the 
potassium salt). The yields of polysaccharide 
corresponded closely in all cases with those calculated 
from the amounts of phosphate liberated, and 
amounted under appropriate conditions to twenty 
times the weight of dry matter in the enzyme. The 
principal difficulty in the purification of the synthetic 
starch has been the removal of protem ; thus the 
precipitates formed on adding trichloroacetic etc id or 
lead acetate contained the bulk of the starch ; con¬ 
versely, the blue-black flocculhm formed by the 
addition of iodine contained much of the protein of 
the enzyme solution. The reason for this became 
clear when it was found by microscopic examination 
that, in advanced stages of the reaction when a 
marked turbulence develops, the Rtarch is present 
in the form of small rounded granules which appear 
to be surrounded by loose floocules of protein , the 
starch grains are clearly visible whether or not they 
are stained with iodine (Fig. 2). Under the conditions 
so far used they attained a maximum diameter of 

6-8 p. 

Various observations indicate that the synthetic 
polysaccharide is closely similar to natural starch. 
The main discernible difference lies in physical pro¬ 
perties, the synthetic material being more resistant 
to solution and tending to retrograde more rapidly 
than natural starch of the common relatively large- 
grained varieties. Tho following are some of the 
analytical observations made on purified specimens * 



Curves 1 and 2 show the progress or the 

REACTION ; GLUCOSE-1-PHOSPHATE-/ree-PHOSPHATE + 

staboh, catalysed by purified potato phomphoryl- 
ASH * t PINAL pH VALUES, 6 4 AMD 5 4, RESPECTIVELY. 
Curves 3 and 4, at the sake respective pH 
values, snow the reverse reaction. In digests 
1 and 2, approximately, M /100 glucose- 1 -PHOS¬ 
PHATE was added initially to the enzyme, 
WHEREAS tW WORSTS 3 and 4 STARCH WITH M /100 
INORGANIC PHOSPHATE WAS ADDED. 


I 



<1 b 

Fig 2 

Photographs showing the grain structure or 

THE SYNTHETIC STARCH. 0, UNSTAINED ; 6, WITH 

DILUTE IODINE. (X 290.) 

Rotation —[a]^' + 200-206“ (in water); + 152-159° 
(in 5 per cent soda) ; Reducing power (by copper 
reagent)—before hydrolysis, less than 1 per cent the 
reducing power of glucose; after 2*5 hours in 
N, hydrochloric acid at 100°“equivalent to 99 per 
cent conversion into ghjpdha ; nitrogen—0*05-0*5 per 
cent; phosphorus—-0*05 per cent. In solution it 
gives a blue colour with iodine with the formation 
of typical iodino-starch floocules. The iodine-colouring 
property is rapidly destroyed by the action of the 
a-malt or salivary amylases. 

The full discussion of the above interconversion, 
in which giuoosidic linkages are formed and cleaved 
with the elimination and addition, respectively, of 
phosphate will be undertaken elsewhere. 

Charles S. Hanes. 

Low Temperature Research Station, 
(University of Cambridge and the Department of 
Scientific and Industrial Research) 

Downing Street, 

Cambridge. 

Jan. 30. 


1 Hanea, Proc Roy Soc , B (in the pre*a), 

• SchAffuer and Specht, Naturm** u 88, 494 (1989); Killing, Aattir- 
mu , 87, 129 (1939). 


• Corl, Schmidt and Coil, Sciwwy, 89 , 464 (1939) 

4 Corl, Corl *nd Schmidt, J. Bvot. Chm 189 , 629 (1939); 
Hprhcrt and Holipe*, Jtwehem J., 88, 1868 (1939). 


Outers, 


The Nerve of the Pineal Gland 

A bundle of nerve-fibres running upwards from 
the tip of the pineal gland in some mammals was 
described by Kolmer and Loewy in 1922 1 , and was 
termed by them the "nervus oonarii”. However, the 
existence of this nerve as a constant feature has not 
hitherto been generally recognized, and its origin and 
destination remain obscure. It has been described 
by Pastori* as having a terminal relation to the wall 
of the great vein of Galen (vena magna oerebn). 
Recently the nerve has been identified and studied 
in this laboratory in monkey and human material. 
In both oases tt has been traced, in cleared prepara¬ 
tions and in serial sections, following an uninter¬ 
rupted course from the pineal gland along the vein 
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of Galen to enter the dural wall of the straight venous 
sinus, where it runs in a subendothelial position. 

In the human brain, the nerve passes through a 
remarkable formation of the arachnoid membrane. 
Tliia resembles in some decree a greatly enlarged 
arachnoid granulation (Pacchionian body), measuring, 
in one speoimen, 4*0 mm. in height and 2*5 mm. in 
width at its base. It projects up from the surface 
of the adjacent part of the cerebellum into the floor 
of the straight sinus at the point where this is joined 
by the vein of Galen, and is here attached to the 
dura mater. The structure of the granulation is 
peculiar in that it is filled with a sinusoidal plexus of 
blood-vessels and several large inter-connecting blood- 
sinuses. The pial matrix is unusually dense, and the 
general appearance bears a close resemblance to 
erectile tissue. The real nature and function of this 
arachnoid formation arc still uncertain, but its 
structure and disposition suggost strongly that it 
may play an important part in regulating the venous 
return from the ventricles of the forebrain through 
the vein of Galen. In a distended condition, the 
granulation would bulge up conspicuously into the 
floor of the straight sinus at its anterior end, m a 
manner which must presumably impede the venous 
flow. 

The nervus oonarn, in traversing the granulation, 
actually passes through the cavity of one of the 
blood sinuses, ensheathed here in a fine covering of 
pial tissue. It then runs direotly from the summit 
of the granulation into the dura mater and, as already 
noted, turns backwards m the floor of the straight 
sinus. Its further course has not yet been followed. 
The direction of conduction m the nerve is not 
known ; the fact that m the monkey it can be traced 
to a core of neuropil in the centre of the pineal gland, 
in which are embedded numerous large ganglion oells 
of an autonomic type, suggests that it may be efferent 
with regard to the gland On the other hand, most 
authorities are now agreed that true nerve cells are 
not a normal constituent of the human pineal gland. 
The nerve is accompanied by a small arteriole, but 
this vessel is considerably smaller than the nerve 
itself. Finally, it may be noted that neither the 
monkey nor the human material has provided con¬ 
firmation for the existence of a ganglion at the tip 
of the pineal gland, as described by Pastori. 

A detailed report of these observations will shortly 
be published. 

W. E Lx Guos Clark 
Department of Human Anatomy, 

University Museum, 

Oxford. 

Feb 11 

1 Koinur, W . and l.oewy, R , PjlUfftr* Arch., 100 , 1 (1022). 

• Ptwtorl, G., ZMUchr d y**. Xeur u Pgych , 111, 202 (1028). 


Cannabidiol and Cannabol, Constituents 
of Cannabis indica Resin 

In a previous publication. Work, Bergel and Todd 1 
described a method for the separation of cannabinol 
from Cannabis indiea resin (hashish) of Indian origin 
as its crystalline p-nitrobenzoate. In the oourse of 
further work on hashish we have been able, through 
the co-operation of the Home Office (Drugs Branoh), 
to examine a fresh specimen of the Egyptian drug. 


Application of the p-mtrobenaoylation process to 
the distilled resin from this material yielded a less 
soluble fraction consisting of cannabinol p-nitro- 
benzoate (m smaller amount than from the Indian 
drug) mixed with a second ester of much lower 
melting point. The latter was very difficult to 
separate and purify ; the free phenol obtained from 
it by hydrolysis was a yellowish resin which, in 
contradistinction to cannabinol, gave a positive 
Beam" test (purple colour with alcoholic potassium 
hydroxide). 

Adams, Hunt, and Clark* have recently described 
the isolation from American hemp resin of a sub¬ 
stance, cannabidiol, yielding a b%8 -3 : 5-dinitroben* 
zoate, m.p 106-107° ([a]|/ J *= —76°). The similarity 
in colour reactions of cannabidiol and the above 
substance from the Egyptian resin was immediately 
evident, and conversion of the latter to its 6is- 
3 : 5-dmitrobenzoate gave an ester m.p. 106-107° 
of winch the analysis and optical rotation ([«]}> ~ 
— 76 2°) also agreed with those of the cannabidiol 
derivative; there can be little doubt as to the 
identity of the two compounds. The molecular 
formuke of cannabinol C n Ht«O v and cannabidiol 
CnH^tO,, together with their simultaneous oc¬ 
currence in hemp resin, suggest a structural relation¬ 
ship between the two compounds, and preliminary 
chemical investigation seems to bear this out*. It 
would seem that, as regards these constituents, 
Egyptian hemp ream occupies a position intermediate 
between American resin, in which cannabinol seems 
absent, and Indian resin, from which cannabidiol 
has not yet been isolated, although it may be present 
m small amount. 

The physiological inactivity of cannabidiol lends 
further colour to the view that the Beam test is not 
a specific tost for the active principle m hashish. 
We have noticed for some time that out most active 
fractions (Gayer test*) from the Indian drug give no 
coloration with alkali. 

From certain fractions of Indian hashish we have 
recently, by acylation with azobenzene-4-carboxylic 
acid chloride, obtained a crystalline ester, m.p. 
117-118° (Found: 0, 78*0; H, 7*5; N, 

C\,H w O.OCOC li H,N i requires C, 77*9; H, 7-6; 
N, 5-4), apparently derived from a monohydrio 
phenol. Alkaline hydrolysis of this ester gives a 
resinous phenol which reacts negative in the Beam 
test and gives, like cannabinol and cannabidiol, a 
positive indophenol reaction. The constitution of 
this new substance, which we name cannabol , remains 
to be eluoidated, but it seems probable that it is a 
partially hydrogenated cannabinol isomeric with 
cannabidiol. This would accord with a possible view 
of the biogenesis of these substances. Cannabidiol 
may arise by condensation of a terpen© with a 
dihydrie phenol ; cyclization would then yield 
cannabol, from which cannabinol could be obtained 
by dehydrogenation. 

Further details of this work will be published 
elsewhere 

A. Jacob. 

A. R. Todd. 

The University, 

Manchester. 

Feb. 6. 

1 EUxhm. J. t IS, XtS (1939). 

* J. Asm , Ohm See., m, 19 * ( 1940 ). 

* Arch. Exp. PrfA FA**., 1S9, W (IMS), 
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Polyploidy in Rtanex acetosella L. 

The species Rttmex acetosella L. is a weed, which 
seems to be distributed all over the northern hemi¬ 
sphere. It has been investigated cytologically by 
Roth 1 , who counted the chromosome number n = 16 
(2n s= 32). and later, among others, by Meurman*. 
Kihara”, and Jensen*, who all found the number to 
be hexaploid or 2 n — 42. 

Last summer 1 examined material of Rumex 
acetosella and its varieties from Sweden and Iceland 
In the main species, having rather broad leaves, 
I also found the hexaploid number 2n — 42, both 
in the male and the female individuals. However, 
in plants belonging to tlie variety tenuifoluus A and 
Or. (Ascherson and Graebner*), the number proved 
to be 2n = 28, or tetraploid This number was not 
known before in Rurnex acetosella , according to 
Tischler*. 

The leaves of the tetraploids are narrower than 
those of the hexaploid forms. In other details the 
tetraploid variety is also smaller than the main type, 
and most often shows a prostrate mode of growth. 
Both the tetraploids ami hexaploid* are quite normal 
sexually, and thc> also seem to have different 
geographical distribution 

Institute of Genetics, Abkkia Love. 

Lund, Sweden 
Feb. 14. 

‘Roth. K„ Yerh d nat -hit! Veremt d prtiua Hhrinl u Wrttf,0& 
{1000) 

1 Meurman, O , Sci Sqc Venn (Biol ), 1 (1025), 

* Kihara, H., Hat Mag 89, 353-360 (1926), Jahrb \mu Hot , 

09, 442-460 (192?) , Jap J Chnrt , 4, 90-101 (1929) 

4 Jenarn, H . Cytalogia, 7, 23-34 (1986) 

* ARchcnton, 1*, and Gnu’lmrr, P, “Synojm, d Mltteleur. Flor.'\ 

4 0908-13) 

•Tlsohler, Tabulm Biologies, 4 (1926), 7 (1931), 11-12 (1936), lfl (193*). 


Occurrence of Bismuthinite in Somerset 

At the end of July last year, while examining the 
material on the waste-heaps of the Langham Hill 
Mine, one of the group on the Brendon Hills, Somerset, 
which was worked for iron during the middle and 
latter half of last century, I noticed small stains and 
patches of malachite on some of the crystalline 
chalybite at one end of the main dump, A number of 
these pieces were collected and, on being broken open, 
were found to contain small amounts of chaloopyrite, 
bonute, and occasionally chalcocite, while a few had, 
in addition, than veins and patches of a steel-grey 
metallic mineral scattered through them, in some 
cases closely mtergrown with the copper minerals 

Blowpipe tests on this steel-grey material showed 
the presence of copper and bismuth, and from its 
association with the other copper compounds, it was 
at first taken as possibly being tetrahedrite ; recent 
chemical and X-ray examination, however, by Mr. 
F. A Bannister, of the Mineral Department of the 
British Museum (Natural History), has proved it to 
be bismuthinite (Bi f S 4 ), 

The presence of small amounts of copper minerals 
at one or two of these mines lias been previously 
noted and mentioned, but there is no record of 
bismuthinite being found on the Brendons before, 
and it is a somewhat unexpected mineral to oome 
across in this particular district, or, in fact, in 
Somerset as a whole 

Arthtti W, G. Kingsbury 

Cumberland Lodge, 

Bathwick Hill, 

Bath. 

Feb. 4 


Points from Foregoing Letters 


S. Russ comments on recent statements by Sir 
Leonard Hill on the present-day position of radium 
treatment. He affirms it is not true that this form of 
treatment is largely carried on because of the vested 
interests of medical men; the reason for 15,000 
patients having been treated in 1038 is that it was 
considered by responsible medical opinion to be the 
best treatment available for them. 

A. S Eve also discusses Sir Leonard Hill’s commun¬ 
ication. He states that in cases of cancer of the uterus 
radium is frequently preferred to surgery. Inoperable 
oases of cancer of the throat are improved by radium 
beam treatment, The relative merits of radium and 
X-rays require further investigation, and the same 
is true of X-rays of various wave-lengths. Great 
Britain requires a radiological institute for the 
development and investigation of radiation treat¬ 
ment. In the meantime surgery, radium. X-rays all 
have their spheres of usefulness which overlap one 
another. 

0. 8. Hanes reports the occurrence in various higher 
plants of an enxyme which catalyses the reversible 
conversion of starch into glucose-1 -phosphate. The 
effect of different factors upon the equilibrium is 
discussed, together with observations on the properties 


of specimens of starch synthesized from pure gluoose- 
1-phosphate by the action of this enzyme. A fact of 
considerable botanical interest is that the synthetic 
starch is deposited in the form of well-formed grains 

W. E. Le GrOs Clark states that the nerve of the 
pineal gland (nervus conarii) has been identified in 
human and monkey material. It runs an uninter¬ 
rupted course from the tip of the pineal gland into 
the dura mater of the tentorium cerebelli, and then 
extends backwards in the floor of the straight venous 
sinus. Chi its way the nerve traverses a large arach¬ 
noid granulation the structure of which is peculiar in 
that it contains a plexus of sinusoidal blood-vessels. 
From the position of this granulation it is surmised 
that it may play an important part in regulating 
the venous return from the brain through the great 
vein of Galen. 

The isolation of cacuiabidiol from Egyptian 
hashish is reported by A. Jacob and A, R. Todd, 
who find that in respect of its content of this sub* 
stanoe and cannabinol the Egyptian drug is inter¬ 
mediate between the American and Indian varieties. 
A new compound txmnobol, which is probably a 
partially hydrogenated oannabmol, has been obtained 
from Indian hashish. 
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RESEARCH ITEMS 


Bronzes from Southern Nigeria 

A remarkable collection of bronze castings found 
at Igbo, Southern Nigeria, is figured and described by 
J. O. Field, assistant district officer, in Man of 
January 1940. They were unearthed in the course of 
digging a well, but no details are available. The 
castings would seem to have been mode by the 
cite perdue process, though rubber latex may have 
been used instead of wax. The castings are covered 
with a rich green patina. The finest piece is an urn 
or cauldron 1(^J inches high with a diameter across 
the top of 8 inches It forms a shallow bowl with 
brood lip on a wide hollow Btand. It is decorated 
with a series of rosettes interspaced with beetles and 
grasshoppers. At top and base are bands of hatched 
triangles and m the middle a broad band with a 
complicated design of rectilinear figures and circles. 
The edge of the lip and tho baso are decorated with a 
twisted cord design. Among other objects are two 
scabbards in which are the remains of iron blades, 
but without hilts, a bust with evidence of bead 
ornament, small shells wluoh rotate, a human head, 
possibly female, showing cicatrization resembling the 
modem style, two highly conventionalized rams’ 
heads, with highly ornate twisted horns and three 
spiral objects, of which two display a snake motif, 
while another peculiar object is a massive casting 
elaborately ornamented with eyelets, loops and 
whorls, and also extensively ornamented with coloured 
beads, and near the top a series of nngs from which 
emerge small snakes’ heads, having above them a 
wheel-like flange with a great number of triangular 
spokes and on top of this a wide metal ring The 
occurrence of an ‘Aro knot’ suggests contact with the 
Aro people, but the earliest tradition of their presence 
in the region does not go back beyond about the 
middle of the last century. Otherwise there is nothing 
to determine the origin of this metal work. Tho Igbo 
people are not themselves metal workers, and it is 
improbable that they were made by Benin crafts¬ 
men. 

Canoe-making in Ancient Hawaii 

A treatise on the canoe-making profession of 
ancient times, of native authorship but undated, 
found among tho archives of the Bernice P. Bishop 
Museum, Honolulu, has been translated and edited 
by Kenneth P Kmory and Mary Pukut (Occasional 
Papers , Bernice P. Bishop Mus , 15; 1939). The 
writer opens with the statement that the profession 
was much practised in Hawaii to provide the canoes 
for fishing, for war and for voyaging from island to 
island, the experts who built them being much 
honoured and favourites of the chiefs. There were 
classes of experts under the classes of royal builders, 
such as the experts of the supremo ruler, of the ruling 
chiefs, of the district chiefs, and so forth. Of tho 
timbers used, the koa (Acacia koa) was the best. All 
the forests wore occupied by experts for making 
canoes. The adzes used were of stone. • Their making 
was a laborious task, in which the various operations, 
chipping, grinding, lashing, were each done by 
different specialists. Different adzes were used for 
the various operations—chopping, hewing, hollowing. 
Tire canoe-makers were supplied with ancestral gods, 


who helped in the hewing and hauling. They were 
both male and female. The canoe-makers were also 
provided with offerings. If the canoe belonged to a 
chief these offerings were a hog, red fish, clothing, 
coconuts and awa. The hog was cooked at the place 
where the koa tree was to be found. The ancestral 
gods partook after an invocation, and then all the 
priests present partook of their portion. The cutting 
of the tree then began, the priests cutting in pairs. 
A little bird signified whether the tree would be good 
or the reverse. The canoe of a chief was hauled to 
the shore by the people after a feast. Foiling the 
path of the canoe was the last thing to be done. 
If a new canoe was first taken on a fishing trip, 
the first fish caught was brought back and offered 
to the ancestral gods. 

Birds of Newfoundland and Colour Modification 

Surprisingly little is known of the birds of 
eastern Newfoundland, and accordingly brief ex¬ 
plorations made by David (\ Nutt while a member 
of the Robert A. Bartlett Greenland Expeditions of 
1937, 1938 and 1939, have added considerably to the 
knowledge of distribution, abundance and geographic 
variation. The results, by John W. Aldrich and 
David C. Nutt, have recently been published (£c». Pub. 
Cleveland Museum Nat . Hist., 4, 13; 1939) From a 
general point of view, the most striking result is the 
disoovery that where geographic variation has taken 
place among resident birds it is shown in a marked 
darkening of the plumage This wets found, for 
example, in birds so different as ft creeper, Certhia 
familians, robin, Turdus migratorius nigrideus, “the 
most deeply coloured of all the American robins”, 
warbler, Dendroica breviunguis , water-thrush, Seiurus 
n. noveboracensis , crossbill, Loxia l. Imcoptera, and 
others A similar darkness of plumage was noted in 
1919 by G. K. Noble m birds from tho western part 
of the island, but in the east the deepening of colour 
is even more marked, and confirms Noble's opinion 
that Newfoundland is a region where the differentia¬ 
tion of dark coloured races is beginning to take 
place It may be associated, as is probably also the 
case in the outer islands of Scotland, with the ex¬ 
ceptional humidity of the region. 

Transpiration into a Saturated Atmosphere 

H. H. Dixon and J. S. Barlee have recently pub¬ 
lished a paper describing further experiments on 
transpiration into a saturated atmosphere (Sci. Proc. 
Boy . Dub. Soc. t 22, No. 20, 211; Feb. 1940). A 
potometer method for comparing the rates of trans¬ 
piration in gases supersaturated with water is de¬ 
scribed, and it is shown that replacement of air with 
nitrogen around the leaves depresses and ultimately 
inhibits the upward movement of water in a stem. 
Renewal of the air restores transpiration. Anesthet¬ 
ization with chloroform reduces or stops the move¬ 
ment ; and at least temporary recovery may be 
attained by surrounding the leaves with super¬ 
saturated air. If the supply of supersaturated 
nitrogen or chloroform is prolonged, reversal of the 
upward ourrent is produced, and the shoot behaves 
like a dead system and the water oondanaing on the 
leaves flows downwards in the stem* 
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Inheritance of Inability to Sweat 

L. C. Glass and Darrell H, Yost {J. Hered. t 30, 
477-478 ; 1940) report the inheritance of the inability 
to sweat. The affected individuals show distress at 
above 80° F., are subject to severe headaches and 
stomach trouble. The pedigrees suggest that the 
character is either inherited as a monogenic recessive 
or on a multiple factor basis. Not only is there an 
abaenoe of sweat glands in the skin, but also other 
anomalies of skin development tire present. 

Sweet Potato Breeding 

The sweet potato rarely flowers or sets seed under 
field conditions in Louisiana. J. C. Miller (J. Hered , 
30, 480-492 ; 1940) reports useful methods for the 
induction of flowers and seed under these conditions. 
By Btaking the plants, three varieties were induced 
to flower, while girdling trebled the number of flowers 
and also induced earlier flowering. Seed setting was 
considerably increased by keeping a flowering branch 
in a water solution of artificial fertilizers in a house 

Cytological Investigations in Allium 

S. W. Mensinxai reports on the chromosomes of 
seventeen species of Album, fifteen of which had not 
been previously reported A. sativum, and A . Cepa 
(2n» 16) are taken to be secondarily balanced diploids 
since they possess two pairs of nucleolar chromo¬ 
somes and two pairs of nucleoli. Univalents were 
observed at meiosis in A. Cepa , A . Sewerzottrii, A 
nigrum , A . scorzonercrfolium (all diploids) and A 
Bidweilice (tetraploid). The individuals examined of 
A . Cepa , A. Sewerzowii, A. cilicum, A. scorzonerce- 
foltum, A. nigrum and A . BidwdluB were inversion 
heterozygotes. 

Wound Hormones of Plants 

Many plant tissue extracts are capable of inducing 
renewed growth activity in mature plant cells. These 
growth-induoing extracts are usually obtained from 
ground or heated tissues and are capable of evoking 
cell division and cell enlargement in unwounded cells. 
The active principles have been referred to as wound 
hormones by Haberlandt. J. English, J. Bonner and 
A. J. Haagen-Smit ( J . Amer. Chem . Soc. t 61, 8434; 
1939) find that the crystalline substance isolated 
from string bean pods and oapable of inducing re¬ 
newed cell division and cell extension activity in the 
parenchymatous oella of the bean pod is 1 -decene-1,10- 
dicarboxylio acid (which they propose to call ‘trau¬ 
matic acid'), which was also synthesized. This is 
oapable of inducing wound periderm formation in 
washed disks of potato tuber and to function thus 
as a wound hormone. Traumatic acid is also oapable 
of partially replacing the juioe of the tomato fruit m 
reversibly inhibiting the germination of tomato seeds. 

Synthesis of Vitamin K x 

L* F. Fxssbb (J. Amer. Chem. Soc., 61, 3407 j 1939) 
has found that synthetic 2-methyl-3-phytyl-1,4- 
napbthoquinone is identical with natural vitamin K t 
by a direct comparison of samples with regard to 
analysis, spectrum, anti-hemorrhagic activity, colour 
reaction, and the melting point and mixed melting 
point of a crystalline derivative. This confirms the 
conclusion reached by Daisy and co-workers from 
dmoadative experiments (ibid., 61, 2008; 1939) 

and from a further synthesis (/. Biol Chem ,, 130, 
433; 1989), published after the present work was oom- 
plated. The synthesis was essentially a one-step 
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process utilizing 2-methyl-1,4-naphthohydroquinone 
and phytol, and provides a method of preparing the 
vitamin in quantity. By separating and purifying 
the product in the reduced form prior to oxidation, 
the quinone is obtained in a pure condition without 
recourse to distillation or adsorption. Natural 
vitamin K, can be isolated very easily from alfalfa 
concentrates by a similar procedure Vitamin K x 
yields phthiocol on cleavage with alcoholic alkali. 

Oxidation with Lead Tetra-acetat* 

It is known that the cleavage of the carbon chain 
in compounds containing two and three adjacent 
hydroxyl groups can be carried out with lead tetra¬ 
acetate in aqueous as well as in non-aqueous solu¬ 
tion. J. M. Groshemtz (J. Amer. Chem. Soc., 61, 
3379 , 1939) finds that the oleavage of the carbon 
chain of a number of glycosides with lead tetra¬ 
acetate is parallel to that known to be produced 
with periodic acid The oxidative changes of alpha - 
and beta-methyl-Z-arabinopyranosides can be carried 
out quantitatively in aqueous solution. Contrary to 
previous experience, three molecules of lead tetra¬ 
acetate instead of two were required to complete this 
reaction, and the reason was found to be the oxida¬ 
tion to carbon dioxide of one molecule of formio acid 
formed during the first reaction. Tlus reaction does 
not occur in dry organic solvents or in oxidation in 
aqueous solution by means of periodic acid, and the 
formic acid may be oxidized in its ortho-form. 

Photometry of the Solar D Lines 

Although the D lines have been measured several 
times previously, there has always been some doubt 
about the instrumental corrections, more especially 
for the central intensity. In a recent paper (Afon. 
Not. Boy. Astro, j Soc., 100, 1 ; November 1939), 
C. W. Allen gives the results of his measure¬ 
ments, corrections derived from a comparison with 
terrestrial water-vapour lines having been used. The 
sun telescope and three-prism spectrograph of the 
Commonwealth Solar Observatory were utilized for 
the solar spectra of the D region. Plates were taken 
of both centre and limb of the sun near midday, and 
others were exposed for a few minutes after sunrise 
to ensure strong water-vapour lines. The results for 
the central intensities and equivalent breadths are in 
good agreement with his observations mode some 
five years ago, but the central intensities are much 
smaller than Houtgast's results published in 1938. 
The discrepancies are due to the fact that Houtgast 
made no corrections for finite resolving power. 

An Altazimuth Mounting for Reflecting Telescopes 

The Rev. W. Rees Weight has described a useful 
wooden mounting to carry a 9-inch reflector which 
he lias manufactured himself (J. Brit, Astro. Assoc,, 
50, 3 $ 1940). The base of the stand is merely a 
stout three-legged stool, each leg bring 30 in. long 
and 3 in, by 2 in* in section. The top consists of 
two thicknesses of Lin. wood, screwed together with 
the grain crossing, and twelve ball-oasters are screwed 
to the upper piece so as to form a circular bearing 
for the head. It is possible to raise or lower these 
casters slightly to make certain that all hear on the 
head in all positions. Many other details are given 
which can be easily followed by amateurs, who are 
recommended to study the description with the dia¬ 
gram if they require a cheap and efficient mounting 
for a small reflector. 
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FLORAL ANATOMY OF THE OLEACEjE 

By Prof. A. C. Joshi and A. N. Fotidab, 

Benares Hindu University 


A STUDY of tho Moral anatomy of the Oleaoere, 
including Jasminum jmbesccns, J Sambac , 
J. auriculatum, J arbor?scene, J grandiflorum, J. 
humite , Nyctanthes arbortristis, Olea cuspidate, 0 . 
fragrans , Syringa vulgaris, emodi and Li gust rum spp , 
has brought to light many interesting tacts, par¬ 
ticularly with regard to the anatomy of the pedicel m 
Jasminum species and the vascular supply of the 
ovule. As tho full work will take still some tune to 
be completed, the more important observations made 
so far are recorded here. 

The pedicel lias normal structure in Olea, Syringa 
and Ligustrum. Even m Nyctanthes arbortristis, where 
the vegetative stem is characterized by the presence 
of four inversely orientated cortical bundles 1 , the 
cortical bundles gradually disappear m the floral axis 
and it has a normal structure. In Jasminum species, 
however, the condition is very different. In J. auri - 
culatum , J . humile and J arborcecens, the pedicel has 
normal structure, but in others the pedicel shows, 
besides the normal vascular ring, many additional 
bundles m the pith, even though the structure of the 
vegetative stem is quite normal. Thus in J, pubescens, 
we find that the pedicel just at its base shows only 
one ring of vascular bundles, but as we proceed 
upwards, two or three bundles of phloem make their 
appearance in the pith Higher up. the number of 



Fig. 1. 

JaMtntnum pubssesns Transverse section of the 
FRDICEL SHOWING I REBOOT. ABLY SCATTERED MRDtTL- 
CARY BUNDLES, 



Fig 2. 

Jasminum pubescent. Transverse section of the 

THALAMUS ABOUT TUB LEVEL OF THE ORIGIN OF THE 

CALYX-TRACES SHOWING A REGULAR RING OF MEDUL¬ 
LARY BUNDLES INSIDE THE NORMAL BING. 

such bundles increases and they develop both xylem 
and phloem, so that a transverse section of the pedicel 
shows many medullary bundles irregularly scattered 
inside the normal ring (Fig, 1), The structure of 
these bundles is very variable. They may be col¬ 
lateral, normally or inversely orientated, bioollateral, 
concentric with phloem in the centre, or may consist 
of phloem alone. As the calyx-traces begin to pass 
out, we often find the medullary bundles to show a 
more regular arrangement. They tend to form a 
ring of mostly inversely orientated collateral bundles 
to the inside of the normal ring (Fig. 2). This con¬ 
dition resembles to a certain extent the structure of 
the stem in certain species of Rumex belonging to 
the section Lapathum g , or the structure of the stem 
of many. Cueurbitaoett* and other families possessing 
medullary phloem. At a still higher level in the 
thalamus of Jasminum pubesems, the medullary 
bundles gradually pass out and disappear, merging 
into the bundles of the normal ring. In a large- 
flowered variety, however, it was observed that ail 
tire medullary bundles ultimately fuse in the centre 
and give rise to a prominent concentric bundle in 
the centre of the thalamus stele (Fig* 8), which divides 
again into about four branches that fuse with the 
ventral traces of the carpels. The pedicel in J, grandi* 
florum shows structure very similar to that of 
pubesems, but the medullary bundles are still better 
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Fig 3 

Jaamtnum pubeotnut, iargk-flowkhrt) variety 
Transverse section ok the thalamic just below 

THE OVARY SHOWING A CONCENTRIC MEDULLARY 
BUNDLE IN' THE CENTRE OF THU NORMAL 8TKLE 

developed. The pedicel in J. Sambac also shows 
medullary bundles, but her© their number is com¬ 
paratively smaller and they consist mostly of phloem 



Fig. 4. 

Jatminum Bamboo. Transverse section or the 

PEDICEL NEAR ZT8 DISTAL END SHOWING medul- 

^ary bundles or phloem surrounded by oasotcm. 


alone (Fig. 4). Their structure, however, is essentially 
concentric, the phloem being surrounded by a 
oambial ring which fonns new phloem elements 
towards the inside and occasionally some xylem 
towards the outside. 



Fig. 5. 

A-D Nyctanthes arbortr%st\8. Transverse sections 

OP AN OVULE PROM THE FUNICLE (A) TOWARDS TUB 
MIDDLE (/)). 

The ovules of Syringa, Olea and Ligustruin species 
possess normal vascular supply. They receive a 
single bundle which runs up the raphe unbranched 
and ends in the ohalaza. But in Jasinmum and 



Fig. 6. 

Oka fragran*. Transverse section or the 
gyncectum showing two decussate whorls or 
OPEN CARPELS. The outer carpels bear ovules 

ALONG THEIR MARGIN. TEE INNER CARPELS HAVE 
NOT YET COMPLETELY SEPARATED PROM ONE 

another. An ovule is seen arising prom the 

MARGIN OP ONE OP THEM. 
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Nyetanthes, the orescent-shaped ovular trace (Fig. 5.4) 
soon after its entrance into the funiole divides into 
two bundles (Fig. 5 B ). These bundles repeat the 
division and some of the branches pass to the opposite 
side (Fig. 5 0). These branohes divide further, so 
that the ovule shows about its middle 25-30 bundles 
in the integument (Fig. 5 0). Such extensive develop¬ 
ment of the integumentary vascular system has been 
observed so far only in a few other flowering plants. 
These have been listed by Dahlgron 4 . From com¬ 
parison with the gyinnosporms, the presence of such 
an integumentary vascular system is generally 
regarded as a primitive character*, but its occurrence 
in such gamopetalcrus forms as the Oleaceae and the 
genus Echmops 4 of the Composite^ together with its 
absence from such a primitive order as the Magnoliales 
raises a doubt that tlus character may be really a 
recent acquisition related to the development of an 
exceptionally thick integument. 

The perianth traces in the Oloaceai are noteworthy 
for showing conoent ric structure, but specially interest¬ 


ing is the vascular supply of the calyx in QUafrogrom* 
In this species, although the calyx is quite well 
developed, in many flowers there are absolutely no 
traces for the four sepals. In other flowers, two or 
three weak sepal traces are given out, but these 
disappear in the thalamus itself and never reach the 
sepals. The oalyx is thus quite non-vaecular. This 
supports Mrs. Arbor’s* view that the vascular tissue is 
in no way more conservative than the organ it supplies. 

The gyntecium of Olea fragrans , a cultivated garden 
shrub which does not set seed, consists of two whorls 
of opposite and decussate open carpels bearing ovules 
along their margins (Fig. 6). This abnormal structure 
of the gynoecium is the normal feature of this species 
in the material at our disposal. 

1 Fotul&r, A. N., J. Ind. BU. Soc., IS (1930) 

• Joshl, A. C , Amer. J. Bot .. 28 (1930). 

• Holroyd, H„ Hot . Gai, 78 (1924). 

4 Dahlffrcn, R. V O , Stmuk Bot. Tid$k ., 18 (1924). 

• Wottateln, II v , “Handbuch der syiitematlnchen Botaulk" (1986). 
' Arber, A , New Phytot 88 (1933). 


RURAL LIFE IN EUROPE 

By Dr. L. Dudley Stamp 


I T is one of the inevitable consequences of war that 
the steady march of sooial progress is interrupted 
by the more urgent problems of the moment. In 
Britain, for example, the great work of slum clearance 
and rehousing has been temporarily suspended, and 
it is actually possible in the lull to take stock of 
what has been achieved in the past twenty years. 
On the other hand, reforms which might have been 
delayed indefinitely may be rushed through if they 
have on important bearing on the prosecution of the 
War. The war-time ploughing programme of the 
Government may well be the salvation of British 
agriculture, and the evacuation to rural areas of both 
children and adults supplies just the stimulus which 
was needed to stem the tide of rural depopulation 
and the consequent disappearance of rural com¬ 
munity life. 

It is indeed certain that all the countries of Europe 
were beooming aware of the seriousness of the prob¬ 
lems of rural life, and no fewer than twenty nations 
had agreed to take part in a European Conference 
on Rural Life—to be ’’devoted to the well-being and 
solidarity of the European peasantry”—under the 
auspices of the League of Nations at Geneva in 
October 1030. The Conference, a natural develop¬ 
ment of that on Rural Hygiene in 1031, was to have 
based its work on a senes of documents previously 
prepared. The documents were of two main types : 
(a) illustrated national monographs, prepared officially 
according to a uniform plan, presenting in attractive 
style a r6sum6 of the problems of rural life, and (6) 
studies on specific problems prepared by various 
international bodies. 

Several of the national monographs were published 1 
—including those for Belgium, Finland, Latvia, 
Lithuania and Netherlands—and form handy sum¬ 
maries covering the organization of rural life and 
occupations, including education, medico-social policy 
and nutrition. 

Of the second group of pamphlets, the International 
Labour Offioe prepared one on recreation in rural 


areas and one on sickness and insurance; the Inter¬ 
national Institute of Intellectual Co-operation one 
on intellectual aspects of rural life, and the Health 
Committee of the League of Nations a general 
survey of medico-social policy. These surveys* 
suffer from the difficulty that they deal with political 
units so utterly different that comparisons are 
virtually impossible. The very word ’peasant* is 
rarely if ever applied to the English country dweller, 
and the problems here are obviously very different 
from those in eastern Europe. Nevertheless, it is 
remarkable that certain fundamental difficulties are 
apparent throughout—and outstanding is the in¬ 
adequacy of rural housing. Cramped, overcrowded, 
ill-planned houses, frequently with antiquated sani¬ 
tary arrangements, no piped water supply and 
lacking electric light not only affect health (for 
example, tuberculosis) but also prevent the proper 
use of leisure and opportunities for recreation and 
education which are otherwise available. 

Rural housing is, after all, only one result of the 
fundamental economic position. A few years ago 
Lord Stamp* summed up the whole problem in a 
single sentenoe: u the world as a whole and over a 
given length of time has almost certainly been fed 
below oost-prioe for the last hundred years, if one 
takes into account the proper elements of costs”. 
The more advanced nations are often the last to 
recognize that the rural countryside needs above 
everything money. Britain is oertainly no exception ; 
with the drift to the towns from the impoverished 
country areas Britain has become more and more 
urban-minded as well as urban-dwelling. The Town 
and Country Planning Acts only ooncetve ’pla nnin g’ 
in terms of urban expansion, whilst slum-clearance is 
regarded as a problem of the great cities despite the 
fact that the worst shim is often the form labourer's 
oottsge. 

4 Alloa rad Unwin, 40 Mweoin Stmt, Icadon, WAU, If. 64* frah, 
1 AD«b rad Ufcwtn, 94. rad U. aoh. 

• "WM Agitamttnut: ra ItatentttUmsl 19*2. 
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PRACTICAL ASPECTS OF EARTHING 


I N a paper contributed by Messrs, E. Fawssett, 
H. W. Grimmett, G. F. Shotter, and H. G. 
Taylor, to the Institution of Elootrical Engineers 
on February 14, a very thorough discussion is given 
of the practical aspects of earthing. 

The practice of earthing is as old as that of 
electrical engineering ; in fact it is older, as it dates 
back to the days when electricity was only a scientific 
study which scarcely interested the engineer. Earth¬ 
ing was then effected by touching the charged body 
with the finger, whereupon the charge leaked to 
earth. From then the practioe has passed through 
many phases, though customs die hard, as shown by 
the 1937 report of electrical accidents in factories 
and workshops, winch states that “another instance 
was found where the end of the earthed wire was 
put into a bucket of water, the bucket being specially 
purchased for the purpose and usually placed on a 
piece of wood ‘to avoid leakage’ ", 

At the other extreme, and typify mg the very 
latest practioe, may be cited the proposal to install 
eight 32 ft. x 4 in. diameter copper rods at a 
Central Electricity Board substation to secure a 
resistance of less than one olim, in soil having a 
resistivity near the surface of 15,000 ohm-cm. 
Before 1914 such a resistance would not have been 
obtained in such soil; m more recent times it might 
have been obtained, but at a cost at least several 
times greater than is required to-day ; it is now a 
relatively simple matter. Earthing practioe is a 
good example of the well-known fact that until a 
quantity can be measured and expressed numerically 
knowledge is restricted and improvement is slow. 
For this reason great credit is due to those firms 
which have produced simple forms of earth-testers 
which can be used as readily as an insulation-teeter. 
By their use engineers have realized in some measure 
the limitations of methods of earthing which had 
been used for many years, they have realized the 
important effect of the resistivity of the soil, and 
finally they have found by a few tests that some 
methods of earthing are far more economical than 
others. 

American engineers profited by a comprehensive 
publication on earthing issued by the Bureau of 
Standards in 1918. The recommendations of this 
report, which are still quoted, were well in advance 
of British practice at the time, though much has 
been done to make up the leeway during the last 
few years. Driven electrodes are now being widely 
used, and in two important fields, namely, voltage 
gradients on the ground surface around electrodes 
and current loading capacity of electrodes, the 
principal progress has been made in Britain. Research 
by the Electrical Research Association (E.RA.) has 
also shown how the earth resistance of overhead¬ 
line towers may be measured without disconnecting 
the earth wire—a problem in measurement the solu¬ 
tion of which is actually of greater importance in 
other countries than in Great Britain. 

All the information neoeesary to design electrodes 
economically on a resistance basis is now available 
end is being used to an appreciable extent. All the 
ressansh work also that is necessary that has been 
done m the problem of voltage gradient is available, 
though it is not as widely known as it should be. 


The loading capacity problem is still under examina¬ 
tion ; sufficient information is available to provide 
a lead m all soils and to give a good guide in clay; 
when this problem has been completely solved, it will 
be possible to design electrodes for any condition 
with as muoh precision as that of the electric ap¬ 
pliances which they protect. 

For several years past the E.R.A has been carrying 
out investigations into the fundamental problems 
connected with earthing, and a number of reports 
have been published. It is considered that the 
present time is an appropriate one to review the 
work that has been done, with particular reference 
to the practical problems of supply undertakings. 
All the four authors have been closely associated 
with the E.R.A. researches; most of the work is now 
published for the first time 

It must be strongly emphasized that the value of 
the earth has an important bearing on the operation 
ot high-voltage fuses and the protective gear installed. 
Earth leakage protection installed at the main points 
of an overhead ring main will ensure the safe opera¬ 
tion of the switches by a high-resistance fault. If 
when the conductor falls the line is not cleared, Buch 
a fault may result in a serious accident. 

Resistance earthing and so-called 'solid earthing’ 
are general in Great Britain. Reactance earthing of 
the type pract ised in America is practically unknown, 
but tuned resistances (for example, Petersen coils) 
are now being installed to an appreciable extent. 
These coils are short-circuited occasionally, and con¬ 
sequently the earth resistance must be such as is 
required on an ordinary earth system 

In rural areas where the villages are far apart, 
and where each village is as a rule fed from one 
substation, the question of low-voltage neutral 
interconnexion does not occur, and it is here that 
the difficulty of earthing arises. On urban low- 
voltage systems it is generally easy to secure low 
resistances to earth, but in rural areas where water 
mains are frequently not available for earthing, 
there are serious difficulties. If it is proposed to 
work according to the regulations with just one 
earth, it is neoessary to have the substation earth 
resistance very low (something less than five ohms), 
and this is frequently very difficult to secure. 

In practioally all instances in Great Britain where 
overhead lines have latticed steel towers for supports, 
these lines carry a continuous earth wire, the function 
of this wire being to ensure that all extraneous metal 
work is at earth potential, to act as a release for 
fault current, and as a protection against lightning. 
It has now been generally accepted that to make a 
line secure against lightning it is essential that the 
continuous earthed wire should be earthed at each 
tower and that this resistance should be less than 
about ten ohms. The foundations alone of these 
towers sometimes have a sufficiently low resistance 
for other protective purposes. 

The earth resistance at consumers' premises should 
be sufficiently low to blow the largest fuses, but 
from the economical point of view this is not always 
possible. This has led undertakings to consider 
protective multiple earthing, neutralizing or earth- 
leakage circuit-breakers. The ordinary 18-in. square 
earth plate or the 3-ft, earth rod is of very little use 
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in the majority of soils found in rural England. 
Ordinary earthing—-that is, one system earth at the 
substation and the consumer's earth utilizing the 
public water mains or the cable sheaths—has proved 
quite satisfactory in urban areas and has been the 
general practice in Great Britain The main difficulty 
with ordinary earthing occurs when the system fs 
overhead and is situated m a district without a pijied 
water supply. The use of strip olectrodes lias been 
the means of reducing substation earth resistances to 
a reasonable figure and deeply driven rod electrodes 
have also proved useful. 

The chief disadvantage of protective multiple 
earthing is the danger arising from a broken neutral 
conductor. To minimize the risk the earth resistance 
of the neutral is made as low as possible, and earths 
are provided at all consumers’ promises. Where the 
soil resistivity is high (as would generally be the 
case) this represents a serious expense The money 
might be more advantageously expended m ensuring 
that m the event of only a neutral breaking it would 
make oontact with a live wire and so blow the fuse 
and disconnect the supply from the faulty section 

In order to determine the reduction of resistance 


effected by salting, and the frequency with which it 
is necessary to re-salt electrodes, teats have been in 
progress over a penod of five years in five different 
sites where various extremes of soil conditions and 
rainfall exist. Tables are given showing the seasonal 
change of resistance of electrolytes and the effect of 
salt and coke treatment. Whilst salting reduces the 
resistance of earth electrodes it is generally recognized 
that it increases the rrte of corrosion. The following 
conclusions are of practical importance. Failure of 
all electrodes in clay soi' is oaused by the attainment 
of a temperature* of 100* C. at the electrode surface. 
At this temperature the i moisture present evaporates, 
and the resistivity of thi soil increases to a very 
lugh value. In clay soil with alternating currents, 
small leakage currents flowing for a long time do not 
impair the characteristics of an electrode, smee they 
reduoe its resistance. On the other hand, they 
seriously impair an electrode's characteristics if the 
electrode is connected to a positive lead. New work 
is now planned on the behaviour of different types of 
soil, the requirements of Petersen coil earth electrodes, 
and the behaviour of long electrodes and electrodes in 
parallel. 


FIRE FIGHTING EQUIPMENT FOR ELECTRICAL 

INSTALLATION 


L AST year the Electricity Commission requested 
the Electrical Research Association (E R.A.) to 
consider what steps should be taken to try to prevent 
a repetition of one or two disastrous fires that had 
taken place in connexion with electric power stations 
and electrical installation. The E R.A. appointed a 
committee to consider the whole matter and its report 
was discussed at the Institution of Electrical 
Engineers in London on January 25. 

Mr. H. W. Swann, H.M. senior electrical mspeotor 
for the Home Office, presented the report and opened 
the discussion. Mr. Swann pointed out that when his 
committee first took the matter in hand there was 
a dearth of information available as to the perform¬ 
ance of certain media used for fighting fires, and, 
hearing that a good deal of work had been done in 
Paris on thiR subject, the committee paid a visit there 
and obtained a great deal of information. But it 
was felt that something more should be done in Great 
Britain. Luckily, the co-operation was obtained of 
the County of London Electric Supply Co. at its 
power station at Barking, and also the help of the 
London Fire Brigade and the manufacturers 
of various proprietary media for dealing with 
fires. 

Mr. McMahon introduced the report of the Com¬ 
mittee and showed some colour films illustrating in a 
sinking manner the starting and progress of the 
experimental fires and how they were extinguished. 
The length of the films taken amounted to 1$ miles, 
about ten per cent of which were‘shown. The films 
were very instructive and many lessons were obtained 
firam them. All the fires were artificially created and 
tests were earned out with methyl bromide gas, 
carbon dioxide, mechanical foam, chemical foam and 
water, as extinguishing media. 


The recommendation made by the E.R.A. Fire 
Committee is that, for outdoor oil risks, the most 
suitable form of fixed installation is the atomised 
water type, or, if local conditions prevent this, then 
foam should be used Failing either of them, inert 
gas media should be used, although when other media 
are available gas is not recommended. For indoor oil 
risks, it is stated that where weatherproof metal-clad 
gear is installed, atomized water will provide adequate 
protection, subject to precautions being taken to 
ensure that any apparatus not of the weatherproof 
type is not liable to suffer serious water damage. 
Where there are no draughts, gas protection can be 
applied, and although protection can be obtained 
with foam, there is the disadvantage that it leaves 
deposits which may hinder repair operations. For 
cables in enclosed spaces not liable to draughts, inert 
gas protection is effective under conditions of rapid 
operation. Difficulties may be encountered with 
water and foam. Much the some remarks ate applied 
to cable galleries exposed to the atmosphere, and 
where gas is not safely applicable then water or foam 
installations will afford adequate protection. Certain 
recommendations are also made with regard to port¬ 
able apparatus, and it is also recommended that 
back-up protection by means of water hydrants 
should be provided in case of emergency. 

Mr. Nirnmo, one of the Electricity Cotramsedoners* 
remarked that whilst an examination of the films 
showed that the risk from oil is obviously so great 
that some might think that the use of oil-less switch- 
gear should be enforced, yet it has to be remembered 
that there is a great deal of oil gear in everyday use, 
and steps have to be taken to protect it. m his 
opinion, water properly applied is the bait median* ! 
with the other media used m these tests, expertshad^ 
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applied them. Hie ordinary user is still left wonder- the various forms of fire fighting equipment os a 
ing which is the best to use. Usually it was applied consideration in determining their choice, 
by the station personnel. The cooling effect of water Mr. H. Bright said that although the title of the 
gives it a tremendous advantage over carbon dioxide, report was “Fire Fighting Equipment for Eleotrical 
methyl bromide or carbon tetrachloride. Accepting Installations", it dealt, as did the discussion, solely 
this, ne suggested that for outdoor and indoor trans- with power stations. There are, however, installations, 
formers and oil and bitumen-filled switchgear, an such as those in places of entertainment and elae- 
automatio atomized water installation might be used, where, where the risk of life from oil fires is very 
and for cable basements and cellars where oil is not much greater than in power stations. In such cases, 
likely to be present, ordinary sprinklers would suffice, certain of the media mentioned must be ruled out 
Finally, he prefers a water pressure of 00 lb. per sq. m because of their toxic or suffocating effects. Jn such 
and a ten minutes storage supply to the 60 lb. and places, too, it would be impossible to drain the oil 
four or five minutes recommended in the report. from the transformers into pits, as was suggested for 
Mr. C. M. Kerr, who is an officer of the London Fire power stations. The alternative seemed to be to have 
Brigade and was also a member of the Fire Committee a large tank. 

concerned with these tests, spoke of the difficulty of Mr. Hacking, who replied to tho discussion, scud 
laying down hard-and-fast rules for dealing with these that the word 'emulsification’ was deliberately not 
fires and emphasized the need of ample back-up pro- used in the report, because satisfactory results had 
tection ; to this, he thinks, too little attention has been obtained using water, when there was no question 
been given in the report. He also mentioned the of emulsification. He agreed that the smoke detector 
need for attention being given to the maintenance of should only be used as a detector. 

INSECT PESTS OF CROPS IN ENGLAND 
AND WALES 

By Dr. A. D. Imms, F.R.S. 

B ULLETIN No I IS of the Ministry of Agriculture the productive life of the beds, but it is probable that 

and Fisheries, recently issued, records the reasonable commercial control will be attained, 

incidence of the more important crop pests for the During the period under review, while many of 
years 1935-37. The information upon which it is the regular pests of English crops were prevalent, 

based has been supplied in the main by the advisory relatively few are specially noteworthy. Mention, 

entomologists and other reporters. It appears that however, must be made of the codling moth, which 

numerous foreign insects were intercepted by the caused very serious damage in most fnut-growing 

Ministry’s inspectors during their examination of im- districts during 1935 although it was much lass 

ported plants and others were sent m by the general troublesome in the two succeeding years. On the 

public. The great majority of these aliens were un- upland pastures of mid-Wales and parts of northern 

likely to prove either injurious or to establish them- England, outbreaks of larva of the antler moth 

selves m Great Britain. A few, however, wore of a caused loss of sheep-keep. Wheat and oats were 

different category and need brief reference. seriously attacked by the aphid Myzua festucm in 

The Colorado beetle (Leptinotarm decsml%neata) was 1935, large acreages m many districts being almost 

represented by a few individuals found in the vicinity completely ruined. As with the codling moth, the 

of London and Swansea. For the most part they were attacks were much less evident in the other two 

known to have been introduced through shipping, but years. 

no outbreak occurred during the period under review. Among unusual records larva of the sword grass 
The chrysanthemum midge ( Diarthronomyia ap.) first moths {Polia v&stusta and exoUta) attacking hops and 
occurred as an outbreak in 1927 but, by 1930, the pest of the holly blue butterfly {Lyocsna argxolus) injuring 
was reported to have been eradicated. After an raspberries are of interest. 

interval of six years a new infestation was discovered The bulletin also gives a summary of progress as 
in southern England and appears to have had origin regards insecticides and their application, and ©co¬ 
in plants or cuttings imported from the United States. dudes with a useful list of references to papers pub- 

In order to render the position more secure in future lished in Great Britain, during the triennial period, 

the importation of chrysanthemums has now been which are concerned with crop pests and related sub- 

prohibited, except under special lioenoe, which pre- jeots. Viewed as a whole the situation is very satis- 

scribes rigorous precautions to be observed. factory. Possible danger from the introduction of 

The asparagus fly (Ptatyparea pceciloptera) had not the apple maggot from Ca n ada and the United States 

been previously noted in England until it was dis- and of the cherry fruit fly from various European 

covered by C. Warburton in a garden in Hertford- countries has been reduced to small proportions by 

shire in 1935. Subsequent work carried out by the timely action being taken, Also the well-organised 

Ministry’* inspectors showed that it is too widely watch kept for the Colorado beetle has amply justified 

established in that county to muter any attempt at itself, since no outbreak has occurred; yet, on the 

eradication practicable. The species is a serious Continent of Europe, its spread eastwards extends 
aaparagtos pest on the Continent of Europe and its yearly and it now has an almost continuous range 
p r e se n ce in England may mult in the shortening of from southern France to central Germany. 
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SEVENTY YEARS AGO 

Nature, vol. i, March 3, 1870 
Natural Science at Cambridge 

The Rev. T. G. Bonney, the geologist, concluding 
an article on thib subject, writes * “I may venture 
to express my oonviotion, tliat the coldness and even 
dislike with which the study of Natural Science was 
once regarded here is rapidly passing away, that the 
number of earnest students in the various branches 
is annually increasing, and that the University is 
ftilly alive to the wants of the age ; so that, while 
she can never neglect or forget those old paths of 
Classics and Mathematics in which many of her 
sons have won an almost world-wide reputation, she 
will heartily welcome, and will regard with no less 
pride, all who are among the followers of sciences of a 
more recent date.” 

Measurement of Geological Time 

Alfrrd Russel Wallace presents the second 
and oonoludmg article on this topic. He discusses, 
in particular, the effects of denudation ae shown 
by Geikie's investigations. Surveying the estimates 
made by Tylor, C’roll, Geikie and Lyell, he deduces 
a scale of geological time rangmg from 24,000,000 
years for the beginning of the Cambrian, to 2,000,000 
years for the beginning of the Lower Miocene. He 
continues: “These figures will seem very small to 
some geologists who have been accustomed to speak 
of ‘millions' as small matters ; . . . Taking Sir 
William Thomson’s allowance of a hundred million 
years for the time during which the earth can have 
been fit for life, it yet allows Mr. Darwin, for the 
process of development from the primordial germ, 
three times as many years anterior to the Cambrian 
epoch as have elapsed since that date, an amount 
of time which, I believe, will fully satisfy him, by 
whatever scale we may measure it,” 

Industrial Use of an Electric Motor 

“Fob many years it has been a query whether the 
electric current might not be brought so far under 
man's control as to take the place of steam as a 
motor for machinery, and success has at last crowned 
the persevering efforts of scientists. At the last 
exhibition of the American Institute, there was seen 
an elliptic lock-stitch sewing machine, driven by a 
small eleotric engine which might easily be put into 
a common hat box, . . The use of this motor, if 

it becomes general, cannot fail to prove of the utmost 
benefit to ladies, especially to machine operators, as 
it does away entirely with the necessity for using 
the feet, as is now the case, and must be highly 
conducive to the health of females, who suffer from 
many diseases that are generated by the constant 
strain on the pedal and limb muscles. The inventor 
of the engine in question is Charles Gaume.” 


“Mr. E. Ray Lankester has been elected by 
examination to the Radcliffe Travelling Fellowship 
at Oxford.” 

The American Gaslight Journal and Chemical 
Repertory states that Professor Loomis, who claims 
to have discovered a way to transmit messages by 
electrical air currents without the aid of wires, wants 
to be appointed Consul to Borne European port, that 
he may experiment on the summit of Mont Blanc. 


APPOINTMENTS VACANT 

Applications are Invited for the following appointments on or 
before the dates mentioned * 

Two Teachers of English In Timisoara and Ia&l—The British 
Council, a Hanover Street, W 1 (quoting ‘Rumania*) (March 0). 

Technical Assistant In the Mechanical and Electrioal Engineer's 
Section—The Engineer and Manager, Waterworks Department, Town 
Hall, Manchester 2 (March 16). 

One Senior Assistant and Six Assistants for Evening Institutes 
In Egypt—The British Council, 3 Hanover Street, W.l (quoting 
'Egypt') (March 18) 

Divisional Engineer (Wireless) for the Malayan Postal Service 
—The Crown Agents for the Colonies, 4 MlllbanV, S.W.l (quoting 
M/9134). 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Book* Supplement) 

Great Britain and Ireland 

Department of Scientific and Industrial Research. Methods fbr the 
Detection of Toxio Gases In Industry, Leaflet No. 7 * Carbon Monoxide 
Pp Iv +9 + 2 plates (London H.M Stationery Office.) 1 #. fid 
net (142 

Philosophical Transactions of the Royal Society of London. Series 
A * Mathematical and Physical Sciences No 798, Vol 288 ■ Stress 
Functions fbr a Plate containing Groups of Circular Holes By Dr. 
R C. J. Howland and Dr R C Itntght Pp 357-302 61 . No. 704, 
Vol 238 * Crystallographic Studies of Meteoric Iron. By J. Young. 
Pp 883-422 ft* 6 d no 795, Vol 2B8 ‘ The Asymptotic Expansion 
of Integral Functions defined by Taylor Series. By Prof. B. M Wright 
Pp. 423-452 4« (London Cambridge University Proas) [142 

University of London Institute of Archaeology Geoohronological 
Table No. 1 * An Attempted Correlation of Quaternary Geology, 
Palaeontology and Prehistory in Europe and China By Wen-Chung 
Pei (Occasional Paper No 2.) Pp. 16+2 tables. (London* University 
of London Institute of Archaeology ) 2s fl d (142 

The Carnegie Trust for the Universities of Scotland. Thirty-eighth 
Annual Report (for the Year 1038-39) submitted by the Executive 
Committee to the Trustees on 12th February 1040. Pp. iv+00. 
(Edinburgh Carnegie Trust for the Universities of Scotland.) (142 
Imperial Bureau of Plant Breeding and Genetics. Field Trials * 
their Lay-out and Statistical Analysts. Bv Pr. John Wishart Pp 
86 , (Cambridge . School of Agriculture ) 2* fid (142 


Other Countries 

Imperial Council of Agricultural Research, India. Scientific Mono¬ 
graph No IS Further Observations on Anatomical Deviations in 
the Ox and Notes on Certain Anatomical Freaks. By H. N. Chelva 
A^yangar. Pp. vi 4 42+81 plates. (Delhi: Manager of Publications^ 

Reports of the Biochemical Research Foundation of the Franklin 
Institute Vol, 6, 1038-1080. Pp. vti+42 papers. (Philadelphia: 
Franklin Institute.) (142 

Transactions of the National Institute of Sciences of India. Vol. 
2, No 2 . Changes brought In Colloids bv Dialysis. By Dr. B N. 
Penal and P M Barve, Pp 39-68. (Calcutta: National Institute 
of Sciences of India ) 3 rupees. [148 

Tanganyika Territory : Department of Lands and Mines, Geo¬ 
logical Division Bulletin No 12: The Kimberlite Province and 
Associated Diamond Deposits of Tanganyika Territory By Dr. 
G. J Williams. Pp. 41+3 plates (Dar es Salaam* Government 
Printer) 3* (142 

Indian Forest Records (New Series). Entomology, Vol. 5. Nos 
4, 5, 0 . On the Biology of the Parasites of the Teak Defoliators, 
BapdUa macheenUe Walk. (PyraUdee) and HpNcra puera Oram. 
(Hyblwidie) in Burma, by P. F. Gerthwalte and M. H. Deaal: Further 
Notes on the Blologv of Parasites of Teak Defoliators In India, by 
C F, 0 . Beeson and 8. N. Chatteris* , On the Biology and Morpho¬ 
logy of ApenUUe maohceraH* Worn. (Braeonidm, Hymenopt.), by 
P N. Chatter!ee. Pp 11+800 + 306. (Delhi; Manager of Publica¬ 
tions.) 2 rupees ; 3#. [142 

Dominion of Canada* Department of Transport, Air Services 
Branch: Division of Ueteoroiodeal Services of Canada. Canadian 
Polar Year Expeditions, 1082-%. Terrestrial Magnetism, Barth* 
Currents, Aurora Borealis, Chesterfield Inlet, Meanook, Saskatoon. 
Vol 2 Pp. 185 (Ottawa; King's Printer) [148 

Institute) National de TeonologU (Mlnlsterio do Trabalho, Industrie 
e Comerclo), O controle de concroto nuxna oonstruc&o. Pelo Alberto 
Pastor de OUvtera Pp. 21 Doeagem notarial em fcubulavto de 
concrete. Pelo Adhemar da Cunha Fonseca Pp. 52. (Bio de Janeiro: 
Institute Nadonal de Tecnologla.) [142 


Catalogues, etc. 

The Basic Cause of Ill-Health. By K. Cooksan. Pp, 80. (Slough: 
Cooksonlsen (Slough), Ltd.) 
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ECONOMIC WARFARE AND NATIONAL EFFORT 


f I A HE dominant conclusion which emerges from 
A the admirable surveys of tho work of the 
Department of Economic Warfare which Mr 
Ronald H. Cross has recently given in the House of 
Commons and in a broadcast talk is that economic 
warfare is a field which demands very deliberate 
application of scientific methods if success is to be 
achieved. Nothing short of a really militant 
policy, taking full acoount of the known facts and 
undeterred by other considerations than its main 
purpose—that of making it as difficult and as 
expensive as possible for Germany to obtain her 
supplies—can b© adequate. The task is from tho 
outset more difficult than it was in 1914-18, for 
Germany now has access by land to the whole of 
Europe east of France, as well as to the greater 
part of Asia We cannot afford to neglect loop¬ 
holes which might be stopped by more efficient 
organization or a more scientific policy. 

One of the great merits of Mr. Cross's surveys 
is that they direct the attention of the public not 
only to what is being done but also to the expan¬ 
sion of that work which is still required. That 
expansion will demand the co-operation of the 
public to an extent which will only be possible as 
a result of a really scientific policy and effective 
campaign of education. There are many, indeed, 
in Great Britain who still imagine that we shall 
win the War without undue disturbance of our¬ 
selves. Such easy optimism should at least be 
shaken by these addresses of Mr. Cross. The 
discipline already accepted by Germany is not 
so much a sign of defeat as a challenge that must 
be taken up by all the democracies. Victory in 
the great cause for winch they contend can only 


be assured by sacrifices worthy of so great a goal 
and in no way inferior to those which have been 
accepted by the enemy 

The accounts which Mr. Cross has given of aotion 
taken and projected, however, still afford grounds 
for the uneasiness with which the Government's 
attitude in this important matter is regarded in 
many influential quarters. The concern which 
has been expressed by Sir William Beveridge and 
others that the War Cabinet contains no member 
designated as Minister of Economic Co-ordination 
or indeed who would appear well fitted for that 
part, was not dispelled by Lord Stamp’s appoint¬ 
ment as adviser to a Cabinet Committee on 
Economic Co-ordination Recent events, such as 
the lack of foresight betrayed in a recent debate in 
the House of Commons on the home production of 
foodstuffs, have indeed increased it. 

Conoeived even within the sphere of tho Ministry 
of Economic Warfare, economic warfare is essen¬ 
tially a scientific problem, with all the difficulties 
involved in conducting operations whioh bear no 
relation to normal sound business. So long ago as 
November an able article contributed to The Times 
argued for an organization on a geographical basis 
with an eoonomic oommandor-in-ohief, assisted by 
a small expert eoonomic general staff, corresponding 
with the organization at the disposal of a military 
oommander-in-chief. Much more is the immense 
dislocation involved in our transition from a peace¬ 
time to a war-time economy a scientific problem 
which is still incompletely solved. The persistence 
six months after the outbreak of war of the 
tragic waste of employment on the scale of a 
million and a quarter testifies to the absence of 












NATURE 


March 9, 1940, vol. us 


362 

organization to utilize the abundant resources 
which we possess. 

These are among the main considerations which 
have led to renewed representations for recon¬ 
struction of the Cabinet, and administrative 
machinery on lines which would enable all the 
activities on the economic front to be oo-ordinated 
as parts of one coherent policy for the vigorous 
and effective proseoution of the War. Among 
other speakers, Lord Swinton urged that the 
Cabinet should include a Minister standing in the 
same relation to the economic department that 
the Minister for the Co-ordination of Defenoe does 
to Service departments. It is true that Lord 
Stamp is building up a central staff; he has been 
assisted from the start by Mr. Henry Clay and 
Mr. H. D Henderson Prof. J. Jewkes has now 
been summoned from Manchester and Mr. E. A. E. 
Robinson from Cambridge, and it would be unjust 
to infer that Lord Stamp and his staff are offering 
no advice on prices, wages, labour mobilization, 
exports or finance, because the Government has 
no apparent policy on these matters. 

It would appear to be probable that every¬ 
thing that machinery for interdepartmental co¬ 
ordination can achieve is already being done 
through the committee of permanent heads of 
departments of which Lord Stamp is chairman, 
or the Economic Policy Committee of the Cabinet, 
with Sir John Simon in the chair and Lord Stamp 
in attendance. What is wanted is central and 
purposive direction applied not only to inter¬ 
departmental matters but also to those that are, 
formally at least, the conoem of one department. 
Only a Cabinet Minister of Eoonomio Co-ordination 
can be expected to possess the authority and 
decision necessary to overoome the obstacles 
presented by the laissez-faire attitude of the 
Board of Trade in regard to exports or location of 
industry, the negative views of the Ministry of 
Labour on its own functions or the inadequate 
conception of the Ministry of Supply, with its 
autonomous and secretive controls. The advisa¬ 
bility of giving careful consideration to the recon¬ 
struction of the Cabinet on the lines recommended 
by the Machinery of Government Committee of 
1918 is more and more apparent as the struggle 
proceeds. 

The administrative problem may be one of 
scientific management, of bringing into the 
executive and administrative machinery of govern¬ 
ment the principles which have been elaborated 
and tested in large-scale industrial and business 


organizations and indeed in the Services them¬ 
selves. The extent to which the whole economic 
effort of the nation is a problem demanding close 
scientific analysis is indicated further in an 
admirable survey of civil needs issued as a broad¬ 
sheet by P E P (Political and Eoonomio Planning) 
almost simultaneously with the recent debates on 
economic warfare in the Houses of Parliament. It 
reminds us, as did the statements of the Minister 
of Economic Warfare, of the inexorable demands 
which war makes on us and the inevitableness of 
personal sacrifice. It also indicates the chaos and 
danger which may well result if no guidance is 
given as to cutting down of unnecessary con¬ 
sumption, and no attempt made to define essential 
civil needs on a rational basis in relation to the 
elimination of waste, the conservation of our 
resources and the most effective implementing of 
our war effort. 

In regard to food, for example, that primary 
and most essential need, if we are to minimize our 
large imports of foodstuffs without detriment to 
standards of nourishment, we must make the best 
use of the food we consume, by utilizing to the full 
the discoveries of nutritional science during the 
last twenty years. Moreover, besides the problem 
of putting everyone in the position to buy the 
necessary minimum of foodstuffs, there is the 
further problem of ensuring that those who can 
afford enough food are not malnourished through 
ignorance or physical reasons. Where people are 
already malnourished to the detriment of their 
efficiency as workers, an unplanned out in food 
consumption would undoubtedly increase this 
malnutrition and inefficiency. At the same time, 
a proper use of our knowledge of nutrition might 
enable us to reduce our gross consumption of food¬ 
stuffs without any loss, and perhaps even with an 
increase, of health and efficiency. 

The imposition of rationing without such positive 
action clearly holds dangers. Both eating and 
cooking habits may require drastio changes if we 
are to make the best use of our existing supply of 
foodstuffs and of the reduced supply which war 
will inevitably entail. There must be an end to 
the unbalanced or prejudiced pushing of particular 
food commodities in the private interests of the 
seller. 

The eoonomio use of the national food supply is 
largely a scientific question, but it will require 
firm direction ; and national interests must over¬ 
ride all other conriderations in deterndning the 
distribution of such commodities as, for example/ 
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barley, between the farmer or smallholder and the 
brewer. It will be remembered that in 1916 the 
Royal Society Food (War) Committee, recom¬ 
mending that feeding-stuffs should be fed only to 
good ‘converters* such as dairy cows, calves and 
pigs, and the production of cheese instead of butter, 
recommended also the partial or total prohibition 
of brewing Moreover, the dependence of British 
agriculture itself upon imported feeding stuffs 
raises other problems in relation to the reduction 
of imports, from the point of view of saving 
tonnage or of exchange. 

Generally, it requires more shipping tonnage to 
import food for animals than to import food 
directly for men and women. A shift in agriculturo 
to good ‘producers' as recommended by the Royal 
Society Food Committee would inVolve a con¬ 
siderable reorganization of British agriculture 
Land formerly used for growing fodder is being 
turned over to growing food for human consump¬ 
tion. The most effective use of the maximum 
average which must be the objective of British 
policy can only be secured by making the fullest 
use of the scientific knowledge available Such a 
utilization, coupled with an effective education 
campaign, leading us to eat differently, involving 
sacrifice of some imported foodstuffs, and a 
measure of reorganization in agriculture, should 
make, it possible to reduoe our expenditure on food 
with ‘real advantage to our war effort. 

The housing situation also requires scientific 
analysis and treatment If it is probable that the 
civil need for housing can be satisfied during the 
War at very little cost, the impact of a large 
reduction in net expenditure on housing not only 
on the building industry but also on the public 
works contracting industry, the furniture-making 
industry and numerous auxiliary industries re¬ 
quires consideration. The appropriate utilization 
of displaced workers from these industries is a 
major problem of social planning which has yet to 
be tackled. After the War, and during it, if there 
be large-scale air raids, the building industry will 
ocoupy a key position. Careless disposal of the 
key personnel such as architects, quantity sur¬ 
veyors and skilled workers might have serious 
consequences. 

Similarly, national expenditure on transport 
demands close and scientific study. The possibili¬ 
ties in the elimination of excessive expenditure on 
daily journeys, with all the advantages that might 
accrue in the saving of health and time as well as 
transport, have yet to be examined. Staggering 


of hours and holidays may become inevitable as 
available transport facilities are restricted, and 
economies in expenditure on private transport 
should in turn reduoe the annual deterioration on 
the roads. Moreover, the development of alterna¬ 
tive sources of power in place of petrol for transport 
is a further and essentially technical problem. 

In many other spheres such as clothing, the use 
of fuel and water supplies, much could be done to 
eliminate waste by suitable publicity campaigns 
The prevention of atmospheric pollution by more 
efficient means of utilizing ooal in domestic houses 
and the prevention of riparian pollution are two 
examples in which the co-operation of scientific 
workers is important. They could also play 
their part in directing attention to the preventable 
waste which occurs through ill-health, the ravages 
of rabbits, rats, weeds, insect pests or animal 
pests, through neglect to employ scientific methods 
of control. 

There can be no question as to the seriousness 
of the economic situation. Direct economic warfare 
is only one of its facets ; equally intense drives 
are required elsewhere to ensure concerted and 
intelligent thinking, the elaboration of plans 
based on adequate scientific knowledge and their 
translation into immediate and appropriate action. 
The absence of signs of an adequate plan, of 
organized thinking and resolute action are dis¬ 
quieting aspects of the situation at the present 
moment. 

We cannot escape, as war proceeds, inroads into 
our standard of living, and so far the Government 
has lagged far behind that of France in putting 
before the people the need for saorifioe. Something 
more than vague generalities is now required. 
Should it be decided to adopt the plan of a baeio 
‘iron ration’ advocated by Prof. J. R. Hicks, fifipg 
rations of a basic list of neoessary commodities, 
corresponding with basic human needs, at guaran¬ 
teed prices which would ensure that the whole 
ration would never cost more than a stated sum 
within the reach of all, the Government oan only 
win the support of a free people by giving evidenoe 
of the most rigorous and impartial examination of 
the situation, and of its own capacity to take the 
resolute action demanded. We may well have 
cause to be grateful if the recent utterances of 
the Minister for Economic Warfare herald a much 
oloser attention to the economic aspects of the 
War and a scientific examination of the situation 
which may give oonorete guidance to the call for 
economy and sacrifice. 
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COLONIAL DEVELOPMENT AND RESEARCH 


YX7HEN on February 20 the House of Commons 
* ’ turned for a brief space from its preoccupa¬ 
tion with the War to listen to Mr Malcolm 
MacDonald, H M Secretary of State for the 
Colonies, as he announced the decision of the 
Government in the matter of the report of the 
West India Roj^al Commission, 1938-39, it must 
have been a source of both pride and gratification 
to the members that, at a time Avhen every resource 
is strained m the effort to preserve all for which 
our society and system of government stand, the 
loyalty and support which the mother country has 
received from her colonial dependencies should be 
met by a no less striking manifestation of solicitude 
on the part of Great Britain for their inhabitants 
As already pointed out (sec Nature, March 2, 
p 342), the statement of future policy in relation 
to the development and welfare of the colonies 
then made by Mr MacDonald* not only marks a 
new departure in the relations, financial and other, 
of the central and local administrations, but it 
also extends vastly the field in which the sense of 
responsibility of the mother country for the well¬ 
being of the inhabitants of these territories will 
be enabled to find effective expression This inter¬ 
relation is well defined in the words of the state¬ 
ment itself, that His Majesty’s Government, 
regarding themselves as ‘trustees for the well-being 
of the peoples of the Colonial Empire”, look upon 
“the spontaneous and wholehearted support given 
by the inhabitants of every territory to the 
common war effort as the best testimony to their 
appreciation of the way in which that trust is 
being discharged'’ , while on the other hand, it is 
said, “the primary aim of Colonial policy is to 
protect and udvanee the interests of the inhabitants 
of the Colonies (in which term are included 
Protectorates and Mandated Territories)”. 

Mr. MacDonald’s announcement is the outcome 
of no hasty and improvised decision. Indeed, it is 
stated that this further development of Colonial 
policy was settled in principle some time ago, and 
final decisions were postponed only pending the 
result of the West India inquiry. It has been evident 
for & considerable period that circumstances, 
aggravated by. the economic depression, not only 
militated against the social and economic well- 


" Statement of Policy on Colonial Development and WeHkre, 
(Cmd 0175.) Pp, 8 (London. H,11, Stationery Oftoe, 1940.) U, net. 


being of the inhabitants of, for example, the 
African dependencies under the Colonial Office, but 
also w r ere rapidly approaching a stage at which 
drastic remedial measures, beyond the resources of 
the local administration, would have to be applied. 
It is now pointed out that while much has already 
been accomplished, there is room for further active 
development of the natural resources of the various 
territories so as to provide their peoples with 
improved standards of life 

The conclusion at whioh the Government 
has arrived, after consideration of the effect of 
such limited Resources derived from agriculture as 
are available in most of the dependencies, in rela- 
tion to a policy of steady development, is that 
many colonies cannot finance out of their own 
resources the research and Burvcy work, the 
schemes of major capital enterprise, and the ex¬ 
pansion of administrative and technical staffs, 
which are necessary for their full and vigorous 
development The old principle that a colony 
should have only those services which it can afford 
to maintain out of its own resources is to go by 
the board, and in future assistance will be given 
not merely for capital expenditure or material 
development—in the main the objects of the 
Colonial Development Fund instituted in 1929— 
but also the money from new sources now to be 
provided is to be made available for the mainten¬ 
ance of important works or services over a 
substantial period of years. 

For the sake of dearness, it may not be out of 
place here to recapitulate briefly the financial 
arrangements now proposed, and the machinery 
to be instituted for their employment. 

The Colonial Development Fund, instituted in 
1929 and limited to a maximum of £1,000,000 a 
year, will be replaced by & new vote in the esti¬ 
mates for assistance to Colonial Governments up 
to a maximum of £5,000,000 a year for ten years. 
This assistance will be available not only for 
schemes involving capital expenditure for oolonial 
development, but also for helping to meet re¬ 
current expenditure on certain services, such as 
agriculture, education, health and housing. 

Bearing in mind the proposals for research made 
by Lord Hailey in his “African Survey”, the 
Government proposes to make special provision 
for research. Hitherto, expenditure on various 
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forms of Colonial research has received assistance 
from the Colonial Development Fund. In future, 
for this purpose a separate sum will be allocated 
up to a maximum amount of £500,000 a year. 

As regards the manner of allocating expenditure 
from these funds, the Government will enlist the 
help of a Colonial Development and Welfare 
Advisory Committee, which will be composed 
partly of official and partly of unofficial members. 

In the province of research, in the past the 
authorities have had recourse in dealing with 
questions of Colonial research to the advice of 
scientific and technical experts in Great Bntain , 
but they are now anxious to place the system on a 
wider and more regular basis. It is considered that 
this object can be best achieved by the establish¬ 
ment of a Colonial Research Advisory Committee. 
It is not anticipated that the full sca le of expenditure 
will be reached all at once, especially in present 
conditions , but so far as possible, steps will be 
taken immediately to give these proposals effect 

It will be seen that this extension of policy m 
colonial development represents a very appreciable 
step in advance Its most marked effects should 
be immediately apparent in the removal of the 
restrictions which virtually, if not m terms, con¬ 
fined previous grante-m-aid to non-recurrent 
capital expenditure and material development. In 
no departments of colonial administration have 
efforts at amelioration been so cramped as in the 
provision for health services and education—both 
of paramount importance in raising the standard 
of well-being among the native populations By a 
prolonged course of education alone can the object 
of the health services really be fully attained. 

It is natural that in this much enlarged policy 
of colonial development the first emphasis should 
be laid on the improvement of the economic 
position of the Colonies. Although in any con¬ 
sideration of the amelioration of colonial conditions 
it has come to be almost a matter of course to 
consider how and in what way the native popula¬ 
tion is affected, the interests of the white settler 
are not to be overlooked. On his shoulders in most 
instances rests the main burden of the develop¬ 
ment of the natural resources of the territory ; and 
anything which contributes to promoting the im¬ 
provement of economic conditions must be to his 
advantage as well as a further stage in progress to¬ 
wards self-sufficiency. 

At the same time, even in such conditions, as 
always, the foundation of the social and economic 
structure is the native population. It is this 


consideration which weighs the argument when it is 
urged that whatever delay may be imposed on 
development by current conditions and the claims 
of the vigorous prosecution of the War, some part 
at least, and that the more urgent, of the expendi¬ 
ture on research may be pressed forward as a first 
and immediate charge. Among subjects of inquiry, 
a plea must be put forward for intensive study of 
the forms and constitution of native society That 
the claims of this line of investigation should be 
stressed at this late date may seem a work of 
supererogation Yet it is a question whether even 
yet the essential need of intensive study of native 
institutions and beliefs, and the implications of its 
conclusions, have been fully recognized, even 
though anthropologists have been attached officially 
to recent survey work, such as the nutritional sur¬ 
vey in Rhodesia ; indirect rule itself, prior to its 
application, requires an investigation of the char¬ 
acter of native institutions before it is possible to 
make use of them in the administration of native 
affairs Recent investigations in West Africa, for 
example, suggest that indirect rule, where it 
is now in being, may sometimes rest on an un¬ 
certain foundation, notwithstanding preliminary 
inquiry, when dealing with so complex a matter 
as the seat of authority in an African community. 
The farther and deeper goes research in the social 
anthropology of African peoples, the more patent 
becomes the closely woven nexus of social and 
religious or quasi-religious relations of the com¬ 
munity It is impossible to touch the part without 
affecting the whole. 

The significance of further and intensive research 
in social anthropology as a priority condition of 
the application of measures of colonial develop¬ 
ment affecting the native should be obvious. There 
is no measure of amelioration, whether it be in 
health, nutrition, agriculture, land tenure, educa¬ 
tion, housing, or social reform generally, which 
does not necessarily impinge upon, and to some 
extent modify, some sides of native life. What 
those sides are, how extensive their ramifications, 
and to what extent they may introduce further 
and unanticipated eh&nges in mode of life, to the 
disadvantage of the community, the anthropologist 
is better able than anyone else to say. Many mis¬ 
takes, reacting to the disadvantage of the native 
population, have been made in the past in default 
of such expert guidance. The delay which must 
supervene in the full application of the new policy 
of development at least gives opportunity for their 
avoidance from this cause in the future. 
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THE PLACE OF SCIENCE IN BRITISH 
AGRICULTURE 


Agriculture in the Twentieth Century 

Essays on Research, Practice and Organization to 
be presented to Sir Daniel Hall Pp x -J- 440 
(Oxford Clarendon Press , London Oxford 
University Press, 1939) 15a net 

B RITISH agriculture has always had its prob¬ 
lems, its vicissitudes, its hopes , and although 
still buffeted by forces political, economic and 
social, it keeps its head erect, conscious of its 
unique importance and maintaining an undying 
faith in the return of better times. One impression 
gained by reading these excellent essays, written 
by leading exponents of scientific agriculture, and 
most fittingly dedicated to its Nestor, Sir Daniel 
Hall, is that of the great difficulties confronting 
statesmen and administrators when they have to 
adjust their outlook and their policies to meet new 
situations, which, in the absence of any long-term 
plan, have come upon them unforeseen. Until Sir 
Daniel Hall was appointed to the Development 
Commission in 1909, scientific knowledge and 
foresight seem to have been conspicuously lacking 
in administrative circles, and even to-day they 
have to contend with reactionary forces, repre¬ 
sented by vested interests, the ignorance of science, 
and that one and only static thing in an over¬ 
changing world, the ultra-conservative mind. 

Of the fifteen essays included in the book, 
four deal exclusively with the relations of agri¬ 
culture to the State or public authorities, and the 
rest to scientific and technical advances, mainly in 
the last forty years The essays adequately cover 
all branches except that of agricultural engineering 
Mr. H, E. Dale, formerly principal assistant secre¬ 
tary to the Ministry of Agriculture and Fisheries, 
has some interesting things to relate about Civil 
servants, whose traditional silence keeps the 
outside world uninformed of their functions and 
powers He admits that order and strength, and 
not flexibility and freedom of personal initiative, 
are their peculiar virtues, and tells us that they 
are as averse from official intervention in the 
business of agriculture as are the farmers them¬ 
selves. The growth of this intervention has arisen 
from the urgent need of keeping agricultural pro¬ 
ducers on their feet. The policy of assisting home 
producers by supporting prices, or by compensating 
them for price reductions due to world conditions, 
baa been tbc dominant note of all recent legislation ; 
unfortunately, as several writers point out, it has 
not been accompanied by any direct legislation, 
for example, on distribution costs, to help the 


consumer Dr J A Venn shows how the annual cost 
of supporting agriculture has lately run into a sum 
of the order of £(M) million Prof H H Ashby con¬ 
tributes a dispassionate digest of agricultural 
legislation since 1910, but shows his teeth when 
ho writes “Neither the State nor agriculturists 
have ever defined the chief aims of agricultural 
policy, and for the greater part of the time both 
parties arc pursuing conflicting and to some extent 
mutually destructive aims” Prof J A Hanley 
recounts the rise and progress of agricultural 
education since its beginning in 1890, ending on a 
cheerful, if controversial, note that “the attitude 
of farmers and farm workors towards education 
and research has changed completely—their con¬ 
fidence has been won” 

Less optimistic is Prof. C S Orwin in his 
account of “The Farmer’s Businoss”. He states 
that “the evolution of the industry has stopped 
short at a point half-way between peasant pro¬ 
duction and scientific management”. He urges 
strongly the use of simple accountancy methods by 
farmers, but has to deplore that “the practioe of 
scientific book-keeping, as the only means to 
correct the policy and the practice of the farmer, 
is so rare as to be virtually non-existent”. 

Prof J A Scott Watson writes more cheerfully, 
acknowledging fully the many advances made by 
applying scicnoe to practice. He admits, however, 
that there has been no essential advance in the 
art of tillage, and states that “the recipe for 
success in breeding [stock] is still an ounce of 
science to a pound of intuitive judgement and half 
a stono of luck”. 

In the essays dealing mainly with scientific and 
technical developments, some of the authors pursue 
a rigidly historical sequence, which is apt to moke 
‘heavy’ reading, whilst others concentrate on the 
present position using history as a background. 
Notable among the latter are Sir John Russell’s 
luoid account of “Soil Science in England”, and 
the valuable essay by Dr. C. Crowther on “Some 
Problems of Animal Nutrition”. Sir George 
Stapledon’s treatise on “Grassland” deserves 
special attention as ooming from the pen of a 
pioneer, a thinker who has shed his academic 
blinkers, and—one must add—as a ‘feeler’, 
for he confesses : “I am sufficiently unscientific, 
or possibly sufficiently scientific, to permit feeling 
to colour my scientific judgements and opinions”. 
Dr. R N. S&l&man has a fascinating tale to tell 
about the rise and progress of research in plant 
viruses: and Mr. R. G. Hatton’s account of 
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developments in fruit-growing discloses a remark¬ 
able story of scientific achievement which is 
probably unknown to most of those who do not 
work in his field 

The technical essays, in particular, will be of 
great value to students of scientific agriculture 
(and for this reason the book should have been 
provided with an index), and if they are read by 
the humanist, they can scarcely fail to convince him 
that although progress may often originate with 
the practical craftsman, it is science alone that 
can evaluate inventions and discoveries, stabilize 
them, and use them as a basis for further advance 
It is probably true to say that in the last forty 
years—the period covered by the book—science 
has been responsible for many more advances than 


has untutored practice And by science we mean 
controlled observation, measurement, and sound 
reasoning, not (with due respect to Sir George 
Stapledon) “feeling”, although it may play its 
part in stimulating research and in applying the 
results to human betterment Regarded as 
literary efforts all the essays are well-phrased and 
lucid The only criticism that can be advanced is 
that some of them are rather overburdened with 
facts , a littlo more play of the scientific imagina¬ 
tion, a few more generalizations and ideas, and a 
livelier style of writing would have leavened the 
whole and increased its general appeal Neverthe¬ 
less, the book is in every way a notable one, and 
a worthy tribute to an exceptionally worthy man. 

E H Tripp 


ELECTRON DIFFRACTION 


Theory and Practice of Electron Diffraction 
By Prof G P. Thomson and I)r. W Cochrane 
Pp xii+334 + 10 plates (London Macmillan 
and Co , Ltd , 1939 ) 18* net 

"'HE chief interest attached to electron dif¬ 
fraction at the time of its discovery was the 
abundant support it brought to the new and 
exciting ideas regarding a wave mechanics of 
material particles which de Broglie, Schrbdinger 
and others were then applying with such marked 
success to the remodelling and rationalization of 
the Bohr atom The discovery that electrons are 
diffracted by crystals left no doubt concerning the 
reality of the waves associated with matter, and 
the gratifying agreement between observed wave¬ 
lengths and those calculated from de Broglies 
formula afforded welcome evidence of the correct¬ 
ness of the wave model of the atom and of wave 
mechanical conceptions in general The waves 
associated with matter had, so to speak, been 
brought into the open, and made available for 
direct examination. 

It is not surprising that experimenters and 
theorists flocked ‘in all directions’, as the Russians 
have it, to this new field Electron diffraction, 
like other recently discovered effects in these days 
of high-pressure research, enjoyed a period of 
intensive, not to say feverish, investigation during 
which the main facts and implications of the 
phenomenon were quickly laid bare. The tech¬ 
nique of producing and recording patterns was 
rapidly improved, particularly for electrons of 
high speed. All diffraction effects observed with 
X-rays were shortly duplicated with electrons, 
including diffraction by molecular gases. The 


first rough checks of the de Broglie formula were 
confirmed by precision measurements The first 
attempts were made to polarize electron waves by 
reflection. The relative intensities of diffraction 
beams were used to calculate the structure factors 
of crystals and form factors of atoms, with results 
m general accord with expectations based on 
existing theory. The dynamical theory of electron 
diffraction was developed along lines paralleling 
those followed in the theory of X-ray diffraction. 
Further, what now seems of prime importance, 
G P Thomson made the first applications of 
electron diffraction to the study of corrosion films 
on metal surfaces 

These developments were greatly facilitated by 
the huge store of knowledge and experience which 
had accrued from more than twelve years of inten¬ 
sive study of X-ray diffraction The investigators 
of electron diffraction had at hand not only a 
model and guide for their work, but also an enor¬ 
mous fund of data regarding crystal structure and 
constants There was some feeling at the time 
indeed that this store was rather more enormous 
than one might wish. All the ‘easy shots’in crystal 
analysis had already fallen to X-rays ; electron 
diffraction had arrived only in time for the cheering 
—or so it seemed. It was recognized that electrons 
were suited to the study of exceedingly thin films 
and to surface layers—fields from which X-rays, 
because they are scattered but feebly by atoms, 
are excluded—and that here much of importanoe 
was to be learned It is doubtful, however, if 
anyone realized how extensive and rich a field 
this is ; if anyone realized that in their respective 
fields, electrons would, in certain respects, be more 
useful for the analysis of crystals than X-rays. 
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The How of energy in the primary electron beam 
is much greater ordinarily than that in the primary 
X-ray beams. The exposure times for electrons 
are consequently shorter (of the order of one 
second) and patterns are recorded at a greater 
rate, in spite of the fact that with electrons a 
vacuum must be broken and re-established at 
frequent intervals for changing plates and speci¬ 
mens The wave-lengths of high-Hpeed electrons 
are much shorter than those of the characteristic 
X-radiations, and this also is advantageous as it 
results m a greatei content of information in the 
diffraction pattern per unit solid angle about the 
primary beam Electron patterns which show 
twenty-five or thirty l)ebyc-Scherrer rings are not 
uncommon, and patterns have been obtained 
which show as many as forty 

Even in the matter of diffraction phenomena, 
electrons have* produced effects not observed with 
X-rays The so-called cross grating patterns, pro¬ 
duced by the copious scattering of the extremely 
short electron w r aves, are of this class, as arc also 
the Kikucki line patterns which reveal the dif¬ 
fraction of electrons elastically scattered in random 
directions within a crystal 

All these matters and much else beside, Thomson 
and Cochrane have Het forth in a scholarly and 
pleasing manner in this new and welcome book on 
electron diffi action—the first of its Hcope in 
English About one third of the book is devoted 


DESIGN IN 

Aircraft Design 

Vol. 1 Aerodynamics Pp xu 4- 215 + 8 plates 
13s fid net Vol 2 Aerostructures Pp xm 
f 308 *f 10 plates 16tf net By 0 H Latimer 
Needham (London Chapman and Hall, Ltd., 
1939) 

TT is difficult to assess the value of these two 
books without understanding to whom they 
are addressed The author's treatment of his 
subject is more applied than academic, making it 
appear to be a designer's handbook rather than a 
student’s text-book Even then “he falls between 
two stools”, giving neither enough facts and 
figures for the one, nor fundamental proofs for the 
other. Nevertheless the subject matter, so far as 
it goes, is useful and logically treated, and the 
volume should find a place in any library of 
aeronautical literature. 

Vol. 1, “Aerodynamics”, could have been better 
named “Aerodynamic Design”; it treats the 
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to theory. A chapter on general considerations of 
wave phenomena is followed by more particular 
examination of the concept of material waves, of 
crystal structures and diffraction effects Ewald’s 
invaluable conception of the reciprocal lattice is 
explained and employed throughout m the inter¬ 
pretation of patterns Bethe’s dynamical theory 
of electron diffraction is explored in considerable 
detail m a later chapter, and in another Darwin’s 
theory of polarization is briefly reviewed. 

The great ei part of the book is given over to 
experimental technique and to a critical examina¬ 
tion of results so far obtained in investigations of 
thin films and surface' layers of gross specimens 
Separate chapters are devoted to oil and grease 
films on metal surfaces, to oxide layers, and to 
the still controversial .question of the physical 
nature of surfaces which have been mechanically 
polished A chapter on the diffraction of low-speed 
electrons serves chiefly to reveal how much is yet 
to be learned in this important field Elsewhere, 
also, one is struck not only by how r much has been 
accomplished but also by the vast amount of work 
still to be done The book is not free from errors 
What book in its first edition is ( But such as 
have been noted are few, obvious and innocuous 

The authors are to be congratulated on having 
produced a timely survey and appraisal of our 
present stock of knowledge regardmg the diffrac¬ 
tion of electrons C .1 Davisson 


AIRCRAFT 

subject entirely from this point of view In this 
respect the author has made some unfortunate 
choices in his examples In the remarks upon the 
properties of aerofoils, R.A.F. 15 is the one chosen. 
This has long been of nothing more than academic 
interest to the designer The chapter dealing with 
the variation of the properties of an aerofoil with 
its shape is an excellent concept, and gives the 
designer exactly the lead that he so often needs, 
having to produce an aerofoil to fulfil a certain 
performance. The discussion of the effect of 
Reynolds’ number on drag is dangerously vague, 
and no mention is made of the fact that the 
roughness of the surface is a vital factor when 
using results comparatively Also the effect of 
structural form, biplane or monoplane, and plan 
form on induced drag seems to be none too clear. 

The chapters on variable lift devices and air¬ 
screws are good, being more of an applied nature, 
but a fuller reference to B. M. Jones’s classical 
method of drag analysis would have been valuable. 
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Vol. 2, “Aerostructures”, is much more clearly 
defined in its presentation, and gives the impression 
that here the author is more at home with his 
subject. Again his choice of examples might have 
been more up to date His figures for the com¬ 
parison between a biplane and a monoplane are 
based on practice of several years ago. There is 
an excellent chapter on weight distribution and its 
estimation, a subject which has seldom been treated 
properly or as fully in other published text-books 
Load factors are also dealt with fully, another 
subject none too clearly treated in other books 
Mention should have been made of the possibility 
of these being varied as our knowledge of the 
principles of aerodynamics is extended 


When the author reaches the really practical 
aspects of design m chapters such as wing design, 
under-carnages, and metal construction, he be¬ 
comes very sketchy in his treatment It is, of 
course, impossible to treat such subjects m any 
other fashion in so small a compass, and it might 
have been better to have covered a smaller field 
more thoroughly For example, a chapter on test¬ 
ing scarcely comes within the province of “Aircraft 
Design’’ The subject-matter m these chapters is 
accurate and useful so far as it goes One is 
tempted to hope that the author will find it 
possible to extend future editions, and give his 
readers t he benefit of the detailed knowledge of this 
part of the subject that he obviously possesses. 


PROGRESS IN BIOCHEMISTRY 


Annual Review of Biochemistry 
James Murray Luck, Editor , James H C Smith, 
Associate Editor Vol 8 Pp (Stanford 

University P O , Calif • Annual Reviews, Inc , 
1939.) 5 dollars 

r I "'HE editors emphasize the need for critically 
* appraising contributions of major signi¬ 
ficance rather than attempting a mere catalogue 
of papers, so that presumably this year s reviews, 
of which there are twenty-five, have been wTitten 
from this point of view. Even so, they are mostly 
so highly specialized as to be too difficult for any¬ 
one but the experts 

Under the heading biological oxidations, Mr 
Dixon notes the discovery of a new coenzyme- 
nucleotide and of new catalytic flavoproteins In 
point of fact, rapid progress is being made in this 
group, but it requires a year or two yet before the 
results can be pulled together and a clear story 
made out of them 

The enzymes are dealt with in two sections, 
proteolytic and nonproteolytic The work is now 
mainly chemical and slow’ progress is being made 
K Myrback devotes a few pages to the discussion 
of the various amylases it iB now admitted that 
they belong to clearly different groups producing 
from staroh either alpha maltose or beta maltose, 
or stable dextrins which vary in nature. It is 
inferred that the starch molecule cannot be so 
simple as deduced from the formula of Haworth. 
What a difficult problem starch presents ' It has 
perhaps the largest literature of any compound 
and is one of the commonest of substances. 

Karl Freudenberg selects lignin for discussion 
among polysaccharides and has put forward what 


seems to him the most logical conception of spruce 
lignin structure The fundamental type unit, a 
skeleton containing muc carbon atoms, is a sub¬ 
stituted phenyl propane, and it is considered that 
lignin is composed of a number of similar units 
connected through an ether linkage between phenol- 
hydroxyl and the carbinol group of the side chain. 
The origin of lignin in the plant can only be con¬ 
jectured It may come from pectin, but it is more 
probably derived directly from hexoses The 
relation of lignin to the many phenolic glycosides 
also requires consideration X-ray studies are 
doing so much to advance the knowledge of the 
structure of compounds of biological interest that 
it is valuable to have a note on this subject from 
W T. Astbury 

Chapters follow on fats, proteins, and sulphur 
compounds and on several branches of meta¬ 
bolism 

There is more work on hormones than ever, 
particularly in the steroid group relating to sex 
and adrenocortical hormones John Freud and 
two other Dutch workers contribute a very useful 
summary in which they cite 550 papers and books. 
The vitamins are distinguished as water-soluble 
and fat-soluble There is an interesting note by 
C H. Best and J H Ridout of Toronto on choline, 
which acts in the diet to inhibit the accumulation 
of neutral fat and cholesterol esters in, and 
accelerates their disappearance from, the liver 

Reference has only been made to half the 
reviews, it must suffice to show how much work 
is going on and how valuable these reports are. 
Messrs Murray Luck and James Smith have once 
more earned the thanks of their biochemical 
colleagues 
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PROTECTION OFjTHE RADIATION WORKER* 

By Dr. G. W. C. Kaye, 03.E., F.RS. 

National Physical Laboratory 


T HE basic ideas oi protection for radiation 
workers by the use of remoteness and 
absorptive shielding are obvious enough : the 
remarkable thing is the time it took to secure 
their observance Naturally, the X-ray tube as 

evolved by R&ntgen and his contemporaries m 
1895 onwards was entirely unprotected, but 
although the explanation was not clear, the dangers 
of superficial injuries through indiscriminate ex¬ 
posure to the rays had become evident within a 
few months of their discovery There were those 
who attributed the injuries to personal idiosyn¬ 
crasy, electrical effects, ultra-violet rays, platinum 
particles from the X-ray tubes, pi at i nocyanides 
from the fluorescent screens, etc Among other 
things, red silk and thin rubber sheet were actually 
advocated as preventives ’ Rontgen himself 
probably escaped hurt for the reason that he con¬ 
ducted his experiments, which were mainly photo¬ 
graphic, with the X-ray tubes inside a metal 
box 

In 1898, a committee appointed by the Rontgen 
Society collected evidence, much of it confusing, 
on the harmful effects of the rays. Presently, the 
pnnciplo of absorptive shielding began to emerge, 
and a distinction was drawn between the effects of 
‘hard’ and ‘soft’ X-rays. But developments were 
slow, and ro it happened that for many years, pro¬ 
tection for most workers continued to be rudi- 
montary or noai ly non-existent and, whether owing 
to apathy or ignorance, injuries and deaths con¬ 
tinued to result The position was aggravated 
during the War of 1914—18, for many of the X-ray 
diagnostic sets on which the British army depended 
were of relatively primitive design Such outfits, 
which wholly employed induction coils and gas 
tubes, were necessarily of restricted output, and 
exposures, particularly in screen examinations, 
were often formidable 

British Recommendations 

A series of casualties to a number of prominent 
X-ray workers during the next fow years definitely 
aroused public opinion It had become apparent 
that in addition to general deterioration of health, 
the signal effects were of three main types : 
(a) injuries to the superficial tissues (usually of 

* Substance of the fourth Stanley Melville Memorial Lecture 
4oMvered before the Soolety of Radiographer* on February 10. 


the hands) which, with neglect, might become 
ulcerated or even cancerous; (6) prejudicial 

changes m the blood which might progress to fatal 
amemia , and (c) derangements of internal organs. 
More effective protection for the X-ray worker was 
dearly necessary; but no less important to the 
X -ray worker was the absolute safeguarding of the 
patient against accidental over-exposure, particu¬ 
larly in screening and therapy. In 1921 the British 
X-ray and Radium Protection Committee was 
formed under the chairmanship of Sir Humphry 
Rolleston, the members being nominated by various 
radiological and scientific bodies It speedily got 
out a series of protective recommendations which, 
incidentally, were the first of the kind to be issued 
by any country, so giving a lead to the world in 
these matters These recommendations took 
cognizance of three primary dangers • (a) undue 
exposure to radiation ; (6) high-voltage risks from 
exposed conductors , (c) undue exposure to toxic 
gases produced by coronal discharge. Since 1921, 
the Committee has revised the recommendations 
on a number oi occasions. In the light of greater 
knowledge and experience, the recommendations 
gained in precision and detail, and presently ex¬ 
tended their scope to include film storage, electro¬ 
medical apparatus and ultra-violet therapy. 

The attention of the younger workers may be 
directed to the difficulties with whioh the British 
Committee was confronted in its first efforts to 
specify arid standardize protective measures The 
need was great, for the conditions in the majority 
of X-ray departments were thoroughly unsatis¬ 
factory in those days The Committee realized 
the pitfalls of a biological unit of dosage, but a 
bigger obstacle was the absence of an accepted 
physical unit of quantity of radiation. Only a few 
workers had attempted to make or utilize physical 
measurements whioh could be looked upon as 
significant or trustworthy ; and the best the Com¬ 
mittee could do was to try to translate into specific 
recommendations a sort of grand average of the 
protective measures which could be gleaned from 
the working conditions of a number erf experienced 
radiologists who had escaped injury and still 
enjoyed normal health. A committee which 
attempts to put forward safety recommendations 
must err, if it errs at all, on the side of caution, 
and it was perhaps not surprising that at the first 
onset the recommendations were regarded by 
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some as unnecessarily drastic, and that the 
embryonic efforts of the British industry, which 
backed the Committee’s work loyally and whole¬ 
heartedly, to provide adequate protection against 
stray radiation, was deprecated in some quarters 
as heavy, clumsy and costly, and too cramping 
for the work of the radiologist But presently the 
heavy lead-protected boxes and the like departed 
in favour of the sell-protected X-ray tube in which 
the full degree of lead protection laid down by 
the Committee was incorporated in the tube 
itself, and so made it possible with lighter weight 
and better mechanical designs to restore the 
freedom of action to which the radiologist was 
accustomed 

Looking backward, it is scarcely possible to 
over-estimate the progressively beneficial influence 
of the Committee's recommendations on the well- 
being of the radiation w orker, whether in hospitals 
or industrial and research establishments, as well 
as on the development and design of X-ray 
equipment The Ministry of Health and the 
Ministry of Pensions gave the recommendations 
their support, and the National Physical Labora¬ 
tory collaborated by inspecting some hundreds of 
hospitals and equipment from the poult of view 
of the recommendations Furthermore, thanks 
chiefly to the activities of an Inter-Services 
Advisory X-ray Committee, which has functioned 
since 1926, the three British defence services 
entered the present war with X-ray departments 
and equipment of which the general standards of 
safety conform to the Protection Committee’s 
requirements as fully as those of civilian hospitals 

International Recommendations 

In 1928, at the second International Congress of 
Radiology at Stockholm, the British (kmmnttee 
submitted proposals based on the British recom¬ 
mendations as a basis for international agreement, 
the outcome being that they were adopted as 
international recommendations. An International 
Protection Commission was also formed with 
representatives from Great Britain, United States, 
France, Germany, Italy and Sweden, Dr Melville 
and Dr. Kaye being elected secretaries. These 
recommendations have been revised triennially by 
the Protection Commission on the oooasions of the 
successive international congresses held in Paris, 
Zurich and Chicago, and would no doubt have 
come up again in Berlin this year under happier 
conditions. Meanwhile, the international recom¬ 
mendations have been adopted in principle 
throughout virtually the civilized world. They 
have been implemented by more detailed national 
recommendations drawn up by protection or safety 
committees in a number of countries. 


X Ray Protection 

From the first, the British recommendations 
stressed the obvious value to both operator and 
jiatient of enveloping an X-ray tube as completely 
as may be with protective material of a thickness 
adequate for the X-ray voltage ooneerned. Such 
thickness is almost invariably stated in terms of 
lead, since this is the most effective and convenient 
absorbent readily available at a reasonable cost. 
The recommended thicknesses gained in precision 
as two major steps in progress came about The 
first stop was the adoption at the Stockholm 
International Congress of the international rdntgen 

the unit of quantity of X-radiation, based on an 
air-ionization method of measurement under 
specified conditions. The second step was the 
adoption by the International Protection Com¬ 
mission of a maximum ‘tolerance dose' of X-rays 
While there are a number of uncertain variables 
which do not lie within the province of physics 
but are wholly biological, the erythema dose is 
commonly accepted on broad grounds as an index 
of biological response for the average individual, 
the tolerance dose being taken as 1/1,000 of an 
erythema dose in three working days, under con¬ 
ditions when the whole body is irradiated. Estim¬ 
ates of the X-ray erythema dose depend on the 
exciting voltage, but, on the average, evaluate it 
as equivalent to about 600 rontgens (r.), so that 
the tolerance dose corresponds to 0 2 rontgen in 
a normal working day of 7 or 8 hours, or 1 rontgen 
per working week of 5 days, or 10-* rontgen ppr 
second The protective lead thicknesses fpr 
primary X-ray beams which are given up to 000 kv. 
in the latest International and British recommenda¬ 
tions are m general harmony with this tolerance 
figure under average conditions, corresponding in 
actual fact to an initial dosage rate of about 
2 rontgens per minute at the point to be shielded. 

When an X*ray equipment is tested, stray radia¬ 
tion may bo evaluated either by a convenient 
form of dose meter or a Geiger oountcr, or by 
carrying on the person a portable ionization 
chamber of small capacity, or a photographic film. 
In point of fact, such a film test is very sensitive, 
blackening which is 'just dearly visible’ correspond¬ 
ing (with standard development) to about 0*01- 
0 02 rdntgen (that is, about 1/20-1/10 of the 
daily tolerance dose), in the case of X-rays of 
qualities associated with, say, 100-200 kv. The 
corresponding figure for gamma-rays is about 
01 rontgen (that is, about one half of the daily 
tolerance dose). 

As regards the protection for X-rays from higher 
voltages, Mr. Y?. Binks and I have recently shown, 
on the basis of theoretical and practical data 
relating to photo-electric, scattering and nuclear 
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79 
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absorption processes, that it is possible to forecast 
the appropriate protective lead shielding for any 
voltage We have somewhat prophetically ex¬ 
tended our calculations up to 5,000 kv , though, 
in practice, 2,000 kv is roughly the highest volt¬ 
age at which X-rays have so far been generated 
The validity of the calculations, at any rate up 
to 1,000 kv., is supported by the good agreement 
with some experimental results since published by 
Bouwers and van der Tuuk This is shown in the 
accompanying table, where it will be noted that 
the lead protection required for 1 million-volt 
X-rays is about 3 inches, for 2 million-volt rays 
7 inches, and for 5 million-volt rays nearly a foot. 

Incidentally, if we may, not unfairly, regard the 
X-radiation from a 2-million volt tube as com¬ 
parable in quality with gamma-rays, then at 
1 metre distance from such a tube operating at 
oonstant potential, the maximum X-ray output, 
which is of the order of 210 rbntgens per minute, 
corresponds to the gamma-ray emission at a like 
distance from 16,000 grams of radium, a figure 
the magnitude of which may be contrasted with 
the total of 1,000 grams known to be isolated in 
the world 

Radium Protection 

The problems which present themselves in pro¬ 
tecting radium workers are more acute and 
troublesome than with X-rays. A knowledge of 
the radium contents of radium sources is naturally 
of service in this connexion. Such measurements 
were first put on a satisfactory footing when, 
following the formation at Brussels in 1910 of an 
International Radium Standards Committee with 
the late Lord Rutherford as chairman, an Inter¬ 
national Radium Standard was set up in Paris in 
1913, thanks to the skill of the late Mme. Curie 
and the generosity of the late Sir George Beilby. 
In the same year, the latter also presented to the 
National Physical Laboratory the British National 
Radium Standard, which had been calibrated in 
terms of the International Standard, and which 
has since formed the basis of test of nearly 200 
grama of radium. 

Protection from alpha- and beta-radiations 
(which are virtually all absorbed in the skin) is 
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fairly readily achieved in the case of most forms 
of radium manipulation As regards gamma-radia¬ 
tion, the position is leas satisfactory than with 
X-rays Progress came when the Fifth Inter¬ 
national Congress of Radiology in 1937 accepted 
the rontgen as a unit for measuring gamma-rays 
as well as X-rays. Furthermore, the International 
and British Protection Committees were led 
tentatively to assume, on the evidence available, 
that the human body is equally susceptible to 
X-rays and gamma-rays, and adopted the same 
tolerance dose for both radiations, namely, an 
average dose over the whole body of 1 rdnfcgen 
per working week There is, however, some 
divergence of opinion on this point, eertam workers 
maintaining that the toleranoe dose should be 
smaller for gamma-rays 

It should be noted that X-ray protective lead 
values do not apply to gamma-rays, materials 
lighter than lead being normally more effective 
against gamma-rays than X-rays The protective 
thicknesses for gamma-rays may be estimated 
sufficiently accurately by assuming that the 
absorption is proportional to the density. Thus, 
the introduction of tungsten alloys, with a density 
half as much again as that of lead, has resulted 
in smaller and more compact radium ‘bombs’ 
without sacrifice of protection. Incidentally, the 
‘safe working distances’ for radium bombs, calcu¬ 
lated from the tolerance dose, are less than is 
often imagined , for example, the safe distance 
for 1 gram of completely unprotected radium is 
no more than 5 yards, which is reduced to 1 yard 
or so by enclosure in a lead bomb with 5 cm. walls. 
By the same token, there is no necessity, apart 
from questions of air raids, to locate properly 
designed and protected radium safes at extrava¬ 
gantly large distances from the personnel. 

Electrical Precautions 

The practice in the pioneer days of Geissler 
discharge tubes, of using thin oopper wire, unpro¬ 
tected except by silk or cotton covering, to 
oonnect the high-tension poles of induction coils 
or electrical machines to the terminals of dis¬ 
charge tubes, was a legacy which persisted with 
gas X-ray tubes for many years, for although an 
unexpected electric shook for the personnel was 
definitely unpleasant, nothing more serious was 
likely to follow. Many will recall the slack or dang¬ 
ling high-tension leads which carried, usually in the 
dark, currents at many thousands of volts, some¬ 
times only a matter of inches from the patient or 
attendant. Heavier high-tension leads followed fa 
due course, but with the advent of larger coils, and 
particularly of high-tension tmhsformers, with of 
without condensers, the power developed was such 
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that greater oaution was necessary, and, indeed, 
fatal accidents began to occur. 

The present-day solutions for shock-proofing 
X-ray outfits take two major forms. One is the 
shock-proof X-ray tube combined with high- 
tension cable which, provided with heavy rubber 
insulation and earthed metallic sheathing, is both 
shook-proof and sufficiently flexible not to restrict 
mobility unduly. The other is the oomplete 
enclosing of X-ray tube and high-tension trans¬ 
former in a common oarthed metal container filled 
with a dielectric such as transformer oil or, more 
recently, ‘freon’ 

Ventilation and Lighting 

Nowadays there are no two opinions about the 
Protection Committee’s advocacy of light schemes 
of decoration for all rooms (including photographic 
dark rooms), togethei with large windows affording 
good natural lighting and admitting sunshine and 
fresh air whenever the rooms are not in use A 
bigger step was the introduction of artificial 
ventilation into X-ray departments The im¬ 
portance to the operator of generous ventilation 
is now recognized as second only to that of pro¬ 
tection, particularly where apparatus is not 
corona-free, or the control room is not completely 
isolated from the treatment room. In some 
countries, notably the United States, elaborate 
sohemes of air-oonditiomng are employed. 

Mention should here be made of the importance 
of directional ventilation in preventing the in¬ 
haling of radioactive dust or radon during the 
prolonged manipulation of unsealed radium salt, 
radium ore, etc. ; cases of radium poisoning have 
occurred for lack of such precautions 

Finally, this is perhaps the most convenient 
place to make passing reference to the manner in 
which the problem of fires associated with film 
storage was solved by the introduction of non- 
inflammable cellulose acetate film, in place of the 
highly inflammable nitrate film. 

Neutron Protection 

The problem of protection for the worker with 
neutrons seems likely to have a wider interest 
before long, in view of the invention of the cyclo¬ 
tron by Lawrence and the immense yield of 
neutrons which can be so obtained. It would 
appear from recent researches, that neutrons can 
be measured directly in rdntgens with reasonable 
accuracy, and that the biological activity of 
neutrons may be up to eighty times that of X- or 
gamma-rays, being probably dependent on the 
cell structure. In the interests of safety, therefore, 
it seems well to assume at present that the tolerance 
dosage rate for neutrons is of the order of 1/100 
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of that for X- and gamma-rays, that is, about 
10- 7 r /sec. 

As regards the protection of personnel against 
neutrons, the task would ba the easier if human 
tissue were not so effective in absorbing neutrons. 
Whereas in the oase of X- and gamma-rays, the 
light elements present in tissue are only slightly 
absorptive, these same elements (or at any rate, 
the hydrogen) have properties the very reverse 
where neutrons ate concerned On the other hand, 
hydrogen-bearing materials such as water or 
paraffin, if placed around a neutron souroe, can be 
turned to account in slowing down and partially 
absorbing the neutrons before they roach the 
personnel. In practice, tanks of water or paraffin 
50-100 cm. across are used for screening purposes. 
About 50 cm. of paraffin reduces the total number 
of neutrons to about 1 per oent, while a few per 
cent of boric acid in water reduces the slow 
neutron activity to about one third of that pro¬ 
duced by water alone Having by suoh means 
achieved as much absorption of the neutrons as is 
practicable, further reliance is then placed, as 
with X- and gamma-rays, on remoteness of the 
personnel from the neutron source. 

International Monument to X-ray and 
Radium Martyrs 

What I havo tried to set down in this memorial 
lecture is largely intended for the younger genera¬ 
tion who, equipped as they are, like any modem 
army, with adequate defensive measures, will, I 
hope, sometimes spare a thought for those X-ray 
pioneers who, undaunted by long and sometimes 
unbearable suffering, which drugs might utterly 
fail to relieve, and which was perhaps followed by 
mutilating operations or a cruel death, continued 
to apply themselves indefatigably to perfect the 
use of Rontgen’s discovery for the benefit of 
humanity Their martyrdom prepared the way 
which rendored the present use of X-rays free 
from danger 

Such matters have a world appeal, though it 
was in less troubled days that the German Rontgen 
Society orected in Hamburg a monument to the 
X-ray and radium martyrs of all nations. The 
monument, which was unveiled on April 4, 1930, 
takes the form of a simple rectangular column of 
sandstone surmounted by a laurel wreath. The 
names of radiologists, radiographers, physicists, 
chemists, laboratory workers and nurses whose 
deaths were due to work with X-rays and radium 
are engraved on the sides. The total is 169 names 
spread over fifteen different nations: though it 
is probable that the list is now by no means com¬ 
plete, nor does it attempt to take cognizance of 
the large number of less serious casualties. 
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FOOD PRODUCTION AND FOOD CONTROL* 

By Sir John Boyd Orr, F.R.S., 

Rowett Research Institute, Aberdeen 


I N anticipation of the War, the Foods (Defence) 
Plans Committee, working in co-operation 
with the trades ronceriud, prepared an elaborate 
scheme of food control for Great Britain Excellent 
though this scheme is m seme respects, it is not 
sufficient to deal with the situation. It does not 
take account of the fact that, even before the 
War began, the diet of the poorest third of the 
population was not up to the standard we now know 
to be necessary for health This is the weakest 
part of the food front. Our food plans should be 
directed first and foremost to bring the diet of 
these people up to the standard If they have 
sufficient, we need not worry about the rest of the 
population 

The present system of rationing and price fixing 
cannot bring about an equal sharing of the avail¬ 
able food Coupons have been issued for 4 oz of 
butter and 4 oz. of bacon per week. Even in peace 
time, when prices were lower, many families could 
not afford to purchase these amounts. Conse¬ 
quently, we have people with coupons who cannot 
purchase the rationed amount because they have 
not the money, and people with plenty of money 
to purchase the additional amounts they want, 
but oannot get them because they have not the 
additional coupons This fosters an illicit trade in 
coupons and food which defeats the object of 
rationing If the illicit trade does not develop 
quickly enough, food remains unsold. As the 
price rises the amount unsold increases until it 
becomes necessary to increase the rationed amount, 
so that those with money can purchase more. It 
is impossible to have two systems, rationing by 
price and rationing by amount, operating in the 
same field without creating anomalies. If rationing 
is to be efficient and to apply to the whole popula¬ 
tion, the rationed amount must be within the 
purchasing power of everybody 
Nor does pnee fixing necessarily benefit the 
poor. Maximum prices tend to become the 
minimum. Some commodities have a wide range 
of prices. Pooling and price fixing will tend to 
raise the price of the cheapest qualities, which are 
those that the poor use Then again, the poor get 
a leas expensive distributive service than the well- 
to-do. Prices are likely to be fixed on the higher 
costs of the more expensive service, and the poor 
may be forced to pay for a service which they 
cannot afford and indeed will not get. 

* The argument* of the pment article are set forth at Length, with 
additional data, in a booklet "Fwdiufc the People In War-Time", to 
appear ahortly (London Macmillan and Go , Ltd ) 


It is worth while reconsidering the food policy 
of Great Britain. We are only at the beginning of 
what may be a long, grim struggle. The issue will 
depend as much upon the powers of enduranoe 
and the morale of the civilian population as on 
the efficiency of the fighting forces Next to 
having a cause worth fighting for and worth dying 
for, the most important factor for morale is food. 
In the War of 1914-18, we sustained serious 
reverses without any loss of spirit, but there was 
a grave danger of war-weariness in the food 
shortage of 1917. Our food policy should be 
designed to raise to the highest possible level 
national health and physical fitness, upon whioh 
morale and powers of enduranoe so largely depend. 
It must, therefore, be based upon nutritional needs. 

We should first ascertain the total needs of the 
population, and then determine how these can best 
be met, keeping in view the possibilities of in¬ 
creasing home production and the need for using 
the minimum amount of shipping space and 
foreign exchange for food imports 

In the first place, we must provide more pro¬ 
tective foods to bring consumption among the 
whole population up to the level among the well- 
to-do, which is about the level required for health. 
Then we must provide more energy-yielding foods 
to meet increased energy expenditure due to the 
War Unemployed men and men in sedentary 
occupations need only about 2,600 calories per 
day Many of these will be drawn into industry 
or the fighting forces In the former case their 
needs will increase to between 3,000 and 3,500 
calories, and in the latter case to about 4,000 
calories. We must make provision for ft total 
increase of probably between 10 and 20 per oent. 

We are thus faced with the problem of increasing 
our total food supplies at a time when we must 
economize in shipping space and in foreign ex¬ 
change ; and if we plan to have the whole popula¬ 
tion adequately fed, we have the further problem 
of adjusting prices to purchasing power at a time 
when the cost of food is rising. 

In normal times, about two thirds of the total 
food supplies of Great Britain are imported. 
Including feeding stuffs for animals, this takes 
nearly 20 million tons of shipping per annum. 
Home production must be increased to the utmost 
limit and the inorease should consist of essential 
foods which are costly to import in terms of 
shipping space or foreign exohang*. The potato 
should come first on the list* It is the most 
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important crop in war An acre of potatoes yields 
twice as much food as an acre of wheat, and it is 
the safest crop to take out of newly ploughed-up 
pastures In the War of 3914-18, the yield of 
potatoes from old pastures averaged 7*1 tons per 
acre compared with a pre-War average of 6 2 tons 
on ordinary potato land The potato is of special 
nutritive value ; it is our main source of vitamin 
C. In Great Britain the average consumption is 
only about 9 oz, per head per day, though in some 
families it is as high as 23 oz In Belgium the 
average consumption is 19 oz. and in Germany it 
is 16 oz We could, with advantage to national 
health, increase consumption by at least 50 per 
cent 

The allotment campaign will lead to an increased 
consumption of vegetables It is estimated there 
are about 3£ million gardens in Great Britain, and 
the number of allotments is likely to be brought 
up to nearly 1J million Out of a total of between 
10 and 12 million households in the country, there 
will thus be nearly 5 million wholly or partially 
self-supporting m vegetables If our canning 
factories are running to full capacity in the 
summer and autumn, building up a store of pre¬ 
served vegetables for winter use, and if the dis¬ 
tribution of farm-grown vegetables bo better 
organized to reduce the gulf between what the 
producer gots and the consumer pays, it should 
be possible to bring consumption of nearly the 
whole population up t-o about 6 oz per head per 
day, thp level among the well-to-do 

Milk is the most important protective food 
There is already sufficient milk in Great Britain 
to bring consumption among the poor, at present 
less than a quarter of a pint per head per day, up 
to nearly two thirds of a pint. There should be 
no great difficulty in making milk, which is at 
present surplus to the liquid market, available on 
a cash and carry basis at a price within the reach 
of working-class families with children 

Milk, vegetables and potatoes between them 
contain all the food constituents necessary for 
health If everybody has sufficient of these, there 
need be no malnutrition If we have the right 
agricultural policy we can produce sufficient for 
the needs of the whole population, without reducing 
the pre-War output of other foods. 

With sufficient of these three protective foods, 
we could, if we were forced by lack of shipping 
space or foreign exchange, limit imports to the 
cheap, easily carried, energy-yielding foods, The 
following table shows the estimated storage spaoe, 
energy value, and price of some of the main foods 
we import. 

The import policy of Great Britain is, of course, 
affected by trade and other considerations. Thus, 
for example, we shall import food from eastern 


Europe, not so much because we need it as to 
keep it out of the hands of the enemy. Considering 
only nutritional needs, however, priority in imports 
should be given to bread and fat, until wo have a 
reserve which puts us beyond the danger of a 
shortage In 1914-18 we tried to get a reserve of 
thirteen weeks’ supply, but could not maintain it 



Approx shipping 
space (cu ft 
per ton) 

Approx energy 
value (1.000 cil 
per cu ft 
"ddppliiK space) 

Cost of 
I00,000cal 

Sugar 

45 

83 

4l 0 d 

Wheat 

50 

56 

5*. M 

Fata & tallow 

HO 

11H 

8#, 0 d 

Dried fruits 

50 

55 

21* 

Cheese 

60 

50 

39a. 

Vroaen beef . 

95 

26 

40*. 

Erim in shell 

120 

12 

75* 


at that level With the uncertainty of the present 
War, we should have at least a six months’ reserve 
of wheat and fat Of the other foods, sugar is the 
cheapest energy supplier in terms both of money 
and shipping space, and would probably be put 
next to wheat and fat in the list. 

If we had sufficient of these energy-yielding 
foods, together with sufficient milk, vegetables 
and potatoes, we might be reduced to a spartan 
diet, but there would never be any need for us to 
capitulate owing to food shortage. A sufficient 
amount of the energy-yielding foods could be 
import^ with less than a third of the pre-War 
shipping space devoted to food and feeding stuffs. 

Though these three protective foods and three 
energy-yielding foods might well form the basis of 
a national dietary in war-time, it is not suggested 
that the diet of any part of the population should 
tie reduced to these. Even if shipping space were 
reduced to a minimum, we would have, m addition 
to these, all the other foods we can produce at 
home, and it is exceedingly unlikely that the 
shipping position will over be so bad that we 
cannot continue to import other foods. 

The most difficult problem is not the maintaining 
of supplies to meet nutritional needs , it is, as it 
was m peace time, one of bringing a sufficient 
am omit of the right kind of food within the 
purchasing power of working-class families with 
children It has already been decided to subsidize 
food It might be advisable to confine the sub¬ 
sidies to the absolutely essential foods and to make 
it sufficient to bring the price of these within the 
purchasing power of every family. 

To provide for the different physiological needs 
and for different likes and dislikes, it would be 
necessary to leave a margin of money for the 
purchase of other foods. Thus, for example, if 
milk, vegetables and potatoes, bread, fat (butter 
or margarine) and sugar are chosen as the essential 
foods to be subsidized, and, if it were found that, 
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say 4*. fid, a week was the amount available for 
food among the poorest 10 per cent of the popula¬ 
tion, the prioe of these basic foods should be fixed 
so that a sufficient amount of them can be bought 
for, say, 3 s , leaving Is. Od for the purchase of 
other foods, such as beef, mutton, fish, fruit, and 
tea and other beverages. 

With such a policy it is doubtful whether it 
would be worth while maintaining a costly and 
elaborate organization for the detailed control of 
food The Government is the wholesale purchaser 
It can fix wholesale prices at a level estimated to 
have the retail price within the purchasing power 
of everybody. If the wholesale prices are known 
and wholesale distribution equitable, competition 
between merchants and shopkeepers, who are 
dependent upon the goodwill of their customers, 
will probably be sufficient to prevent any profiteer¬ 
ing Indeed, it has never been suggested that 
there was any gross profiteering amongst shop¬ 
keepers Speculation and profiteering, in so far 
as it existed at all, was in large wholesale dealing, 
which is now under Government control. 

The polioy would provide a flexible system for 
adjusting the national dietary to what we can 
afford in money or in shipping space The few' 
essential foods chosen to be subsidized and to be 
provided in such abundanoe as there would be no 
need for rationing, would be regarded as the rock- 
bottom diet below' w hich we cannot go with safety. 


Consumption of the other foods could be controlled 
by prioe If we wish to economize in shipping and 
foreign exchange, we can limit consumption by 
increasing the price On the other hand, if supplies 
of some other foods were sufficient, they could be 
added to the list of ‘essential’ subsidized foods and 
so brought within the reach of everybody. It is 
most probable that at the present time some 
other foods such as cheese and dried fruits could 
be added to the list. If the Government controls 
the wholesale trade, which is the bottle neck of 
our food supply, it can regulate consumption as 
seems desirable by regulating wholesale prices. 

In the same way, home production can be 
regulated by price The farmer produces for profit 
He increases or decreases his output of different 
foods according to the price he thinks he will get. 
The farmer should be given a guaranteed minimum 
price calculated to call forth the additional food 
we need. The guaranteed prices of the different 
foods should be adjusted to each other in such 
proportion that the foods would be produced in the 
proportion we want The control of production by 
the regulation of the price offered would enable farm¬ 
ers to devote their land to the crops for which they 
are most suited This would utilize the land of Great 
Britain to better advantage and give a greater in¬ 
crease in production than a system of compulsory 
ploughing-up according to a fixed ratio, without any 
guidance as to what additional foods should be grown. 


THE SEVERE WINTER OF 1939-40 


'T'HE frost which began on December 27, 1939, 
and continued with few intermissions until 
about Fobruary 18, 1940, was the most severe in 
Great Britain since 1895 December 1939 was cold 
on the whole, the average temperature of 37*8° F 
at Kew being nearly 4° V below the normal; but 
apart from a short spell of frost about December 22 
it did not approach in severity the latter part of 
the winter At the end of the month the minimum 
at Kew fell to 19° F, but comparatively mild 
conditions returned during the first week in 
January. The main period of frost came between 
January 10 and 24, when the mean temperature 
at Kew was continuously below freezing except 
for January 12 and fell to 22° F on January 20. 
Some very low minima were recorded in all parts 
of England and Scotland : — 5° F. in the screen 
at Dalwhinnie, — 6° F at Bodiam in south-east 
England and Ambleside in the north-west, and 
— 10° F. at Rhayader, all between January 17 
and 21. At Greenwich the lowest minimum wa$ 
12* F-, identical with the lowest minimum there 


in February 1929 and 5° higher than in February 
1895. After a short break the month ended with 
another cold spell, and the mean temperature at 
Kew was os low as 31 3°F., compared with a 
normal of 40 5°. February began oold, but severe 
weather was not encountered until February 10, 
when another week of frost began, with very low 
temperatures about February 14. 

There was not a great deal of snow in Britain, 
except in the north, but an even more disastrous 
phenomenon, glazed frost, ooourred over the 
South and West of England on January 27-28. All 
through the Saturday night and most of Sunday, 
fine rain fell through a layer of air which was 
just below 32° F. The raindrops were cooled below 
freezing point, but remained liquid until they 
struok the ground or exposed objects, when they 
froze instantly into hard dear ice. Twigs and 
branches of trees, telephone wires and railway 
tracks were coated several inches thick; one 
length of telegraph wire in Gloucestershire carried 
a cylinder of k$e 2*4 in. in diameter, and weighing 
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130 times as much as the wire alone. Mr. C. J. P. 
Cave calculated that in Hampshire there was a 
weight of 85-90 lb. of ice on ft single wire between 
adjaoent posts. Under the strain, wires and posts 
gave way, blocking roads and disorganizing the 
telephone servioe. Trees were split or brought 
down by the weight of ice on their branches, and 
added to the confusion, while the frozen road and 
rftil surfaces caused an almost complete breakdown 
of transport. The weather continued very cold, 
and it was some days before conditions approached 
normal ; there was even a second, though less 
severe, glazed frost on the morning of February 3. 

The difference of eleven years between 1929 and 
1940 at once suggests the influence of the sunspot 
cycle, especially when it is remembered that 
February 1917 also produced a severe frost, while 
that of 1895 came 22-23 years earlier. All these 
occurred about one year after a sunspot maximum 
There was, however, no similar frost in 1900 or 
1907 and the eleven-year recurrence is completely 
absent before 1895, so that the succession 1917- 
1929-1940 must be regarded as most probably a 
coincidence D Brunt, in his study “Periodicities 
in European Weather” (Phil Tran *. Boy. Soc , 
Loud , A, 225, 247-302), finds no trace of a 
periodicity of eleven years in the temperatures of 
London, Stockholm, Paris or Vienna The cycle 
of eleven years is the largest periodic element in 
the temperature of Edinburgh* and show* a 
minimum about 1938-39 ; but the double sunspot 
cycle of 22-23 years is almost equally prominent 
and is now near its maximum. For London this 
22-23 year cycle is the largest component and is 
likewise near its maximum. In any event the 
amplitude of these periodic terms is small in com¬ 
parison with the departures from normal tempera¬ 
ture during a severe winter. 

The other well-known cycle, Bruckner’s of thirty- 
five yearB, also fails to appear in Brunt’s tables for 
London and Edinburgh, though he found it at 


Paris and Berlin. It happens that the interval 
between the last two great frosts, 1895 and 1929, 
was thirty-four years, but the Bruckner cycle is of 
no help on this occasion, for the winter of 1904-5 
was not particularly cold. Nor was 1840, in Bpite 
of the supposed grand cycle of a hundred years 
Cycles are useless for forecasting severe winters 
On the other hand, although really severe winters 
may come at irregular intervals, they do present a 
considerable regularity in the course of events 
which constitutes them The greatest intensity of 
cold rarely occurs until some time in January and 
quite frequently not until February, and in Great 
Bntam it tends to come in waves of ten or fifteen 
days separated by brief intervals of milder weather 
In a prolonged severe winter, central Europe is 
occupied by a persistent stream of very cold air 
coming from the east and north-east, with a 
temperature sometimes many degrees below 0° F., 
but over tho Atlantic the normal south-westerly 
winds still prevail For most of the time the cold 
winds succeed in crossing the North Sea or English 
Channel, though sometimes by devious routes, but 
now and again they give place to the mild south- 
westerlies Even the brief passage over the North 
Sea warms the oold air appreciably, and tempera¬ 
tures m Britain do not fall so low as thoso on the 
Continent Minimum temperatures are not yet 
available ; but at 7h , temperatures only a degree 
or two above 0° F were recorded at Copenhagen 
on January 17 and at Paris on January 23-25. 
Farther east much lower figures were recorded, 
down to — 20° F. at Dorpat on January 17. Tho 
whole period from about January 1 until January 
25 appears to have been generally cold in Europe, 
Another cold wave began about February 9, 
and on February 12, when Copenhagen recorded 
— 4° F. at 7h , the Baltic between Denmark and 
Sweden was firmly frozen and, according to 
reports in the Press, was crossed on foot for the 
first time in centuries 


OBITUARIES 


Colonel R, E. B. Crompton, C.B., F.R.S. 

deeply regret to record the death on February 
15 at ninety-four years of age of Colonel 
R. E. B. Crompton. He was one of the greatest 
pioneers both in mechanical road traction and m 
electrical engineering. 

Hookes Evelyn Bell Crompton was bom at Sion 
Hill, Yorkshire! on May 31, 1840. In 1671, he 
married Elizabeth Gertrude, daughter of George 
Clarice of Tanfield House, Ripon, and had two sons 


and three daughters. He was educated at Harrow 
and served as a naval cadet in the Crimean War 
(medal and Sebastopol clasp); in the Rifle Brigade 
(1864-76); in South Africa, 1900 (despatches. 
Queen's medal with three clasps, C.B.), He was founder 
of Crompton and Co.; twice president of the Institution 
of Electrical Engineers ; president of the Institution 
of Automobile Engineers ; founder member of the 
Royal Automobile Club. 

Colonel Crompton had a most varied and interesting 
life and career, and had numerous friends all over 
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the world. Luckily for us, in 1928 ho wrote a volume 
of “Reminiscences” which he dedicated to his wife ; 
“during almost sixty years my courageous fellow- 
worker and devoted companion”. She died on 
November 27 last, to the great grief of her husband 
They had nearly reached the seventieth anniversary 
of their wedding day 

The Hon. Sir Arthur Stanley, treasurer of St* 
Thomas’s Hospital, London, in an introduction he 
wrote to Crompton’s ‘‘RcmmiHcencos”, says : “to 
write the preface to an autobiography is never a very 
easy task, but whon it is the self-told life story of a 
man of 83, every minute of which has been made to 
do the work of two, the task becomes well-nigh 
impossible” One who remembered Lord Alvanley, 
the celebrated wit, and could speak of the Great 
Exhibition in Hyde Park as if it were a thmg of 
yesterday, who waH a cadet m the Royal Navy at the 
age of eleven ; who, at that early age, went out and 
received the Crimean War Medal and Sebastopol 
clasp before reaching the age of twelve, was un¬ 
doubtedly making a remarkable bogmnmg to a 
wonderful career 

Then comes a period which is similar to the 
ordinary life of a lively English boy When Crompton 
returned to England he left the Navy, and towards 
the end of 1856 was sent to school at Elstree to 
prepare for Harrow He left Harrow m 1860 and 
entered tho Rifle Brigade throe years later. He went 
to India in the following year, and after serving for 
a time with his regiment was seconded for special 
service as superintendent of the Government Steam 
Train Department. In 1865, when the summer was 
exceptionally hot, he caught a particularly noxious 
form of malaria, which troubled bun intermittently 
for many years He was sent by his doctors to the 
Murree Hills to convalesce, and made friends with 
several groat sportsmen. 

Shortly after this, Crompton reoeived a staff 
appointment at the Umballa Durbar, and got into 
touch with several influential men at headquarters. 
He was invited by the commander-m-chief to the 
aides-de-camp quarters at Simla, and he was suc¬ 
cessful in interesting them in his project of sub¬ 
stituting mechanical transport for the bullock trains 
which at that tune were generally employed for 
army purposes. He was appointed an extra aide-de- 
camp to the commander-in-chief, and m this capacity 
was often asked to accompany Lord Mayo, the 
Viceroy, on ins rides His own road engine (the Blue 
Bell), which lie had practically completed before he 
left for India and which travelled at an average speed 
of four rrnlee per hour, had linen loft m the hands of 
R. W, Thomson of Edinburgh, to develop. Through 
tho good services of tho Director-General of the Tost 
Offioe, who controlled the bullock train service in 
India, the first Blue Bell 6 h.p. road vehicle was 
ordered and Crompton received the official appoint¬ 
ment as “Superintendent of tho Government Steam 
Train”, so os to take charge of the experiments. 
He was temporarily withdrawn from the army in 
order that this could be done. After many difficulties 
and adventures with the Blue Bell in India, his 


return to London was of an unusual kind, as the 
Franco-Prussian War was on and Paris was invested. 
Eventually the German military authorities gave 
them permission to proceed, provided they put on 
uniforms and wore their swords to show that they 
were officers 

At. this tune, mechanical road transport in England 
was limited to the agricultural traction engines, whic> 
were allowed, as a favour, to clank along the high 
roads at the Rpeed of the man who walked in front 
with a red flag, and even at those low speeds their 
hauling capacity was very poor. Thomson, by his 
invention of rubber tyres of great cross-section which 
flattened themselvos under the weight of the engine, 
at once doubled the hauling power and allowed his 
engines to he run at speeds up to ten miles an hour 
whenever the Red Flag Act permitted it. 

From 1878 until 1882, Crompton carried on a 
business as an electrical manufacturer, confining 
himself to the manufacture of electrical arc plant 
The firm sold and installed Gramme generators and 
Biirgin dynamo machines, for the latter of which 
it acquired the sole right of manufacture. These 
machines could supply from six to eight arc lamps 
in series, and so the firm oould undertake the lighting 
of railway stations, goods yards, docks and other 
open places in which work has to be carried on at 
night , and for such purposes the firm found a ready 
market An order to light St. Enoch Station, Glasgow, 
with arc lamps was obtained, and the interest taken 
in this work by Sir William Thomson (Lord Kelvin) 
cemented a friendship between them which was 
helpful to both. 

Willans the engine-builder, about this time (1879- 
1880), was a frequent visitor at Crompton’s house in 
Porchester Gardens. They were both interested in 
electrical development and were able to discuss 
together and help one another in their respective 
difficulties They agreed that the generator sets of 
the future must consist of a lugh-speed engine coupled 
direct to a direct current dynamo During 1879, 
Cromptons designed many portable sets of electric 
lightmg plant. Combmed with this set, the first 
Willans lugh-speed compound engine gave such re¬ 
markably economical results that it attracted great 
attention from the engineering world. About 
Christmas, 1879, Crompton lighted up his own house in 
Porchester Gardens. At first he used primary cells, 
but they were not a success, so he brought in one of 
his portable sets into the mews at the back of his 
house and gave special parties, using small arc lights 
fixed in lus drawing-room and dining-room. This 
was probably tho first instance of effective electric 
lighting in a private house, although there had 
previously been exhibitions Of arc lighting at the 
Royal Institution and elsewhere. 

Early in the year 1880, a messenger from Messrs. 
Mawson and Swan, the well-known chemists of New¬ 
castle, to whom Crompton had supplied arc lightmg 
plant, called on him to say that Mr. Swan urgently 
desired to see him. He went to Newcastle, where 
Swan took him to his laboratory and showed him 
twenty small incandescent lamps, which burned very 
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brightly and steadily, each having a carbon filament 
enclosed in a globe, exhausted to a very perfect 
vacuum, and claimed that he had solved the problem 
of electric light for internal illumination. Crompton 
agreed with him. Later in the same year (1881), 
the great German physicist Helmholtz lectured at 
University College, London, and for the illustration 
of his experimental work Crompton supplied him 
with one of his portable sets of generatmg plant. 
For the International Exposition of Electric Lighting 
held in Pans in the summer and autumn of 1881 in 
the Palais de l’lndustne, Cromptons sent over a fine 
exhibit, and were awarded the first gold medal ever 
given for electric lighting plant. 

The great Are which m 1883 destroyed the King 
Theatro of Vienna with great loss of life so impressed 
on the Emperor Francis Joseph the dangers of gas 
that lie asked the Imperial and Continental Gas 
Company, which then supptied gas for the lighting of 
Vienna, whether it could not arrange for the lighting 
of the Opera House and the other Imperial theatres 
by electricity as being a safer and better i Hum man t 
The Gas Company, advised by Prof. Momuer of the 
ficole Centrale in Paris, suggested that Crompton 
should be called in for consultation, and ho in June 
1885 he went with Prof Mourner to Vienna and spent 
some weeks in considering the Emperor’s question 
At this time a small central station had been started 
in Berlin in the Friednchstrasse. In London, the 
original EdiHon Company had done the same at a 
point near the Holborn Viaduct, and the Grosvenor 
Gallery scheme was in its initial stage At tins tune 
the Swan Company hud succeeded in turning out 
satisfactorily 100-volt lamps At Vienna the com¬ 
pany designed from its central station in the 
Sohenkenstrasse 440-volt generators and laid twin 
conductors to carry this pressure up to the Opera 
House. Babcock and Wilcox boilers were some of 
those used. Part of the Vienna plant was delivered 
m the spring of 1886, and when more plant was 
required, Crompton went to Witcowitz in Moravia 
to givo instructions for the boiler work. 

The old Emperor Francis Joseph showed great 
interest m the electrical work when m progress, and 
very frequently came to wat ch the workmen, generally 
accompanied by his son, the Crown Prince. He paid 
Crompton the high compliment of saying that he 
wished his son Rudolph to be a good deal with them 
as a sort of pupil. 

As soon ae new scenic effects were made possible 
by electric lighting, Crompton had to spend a good 
deal of his time on the stage of the Grand Opera 
This threw him mto the society of Richter, 
who had already made his name as the great con¬ 
ductor of opera in London and was then endeavouring 
to reconcile old-time opera with the Wagnerism that 
was then just commencing. At that time there wore 
two directors of the Grand Opera, Richter, who Btood 
rather for the old school, and Jahn, who was all for 
Wagner and the Wagner school. They used to have 
great arguments and ask Crompton for his opinion 
on musical points. Crompton disclaimed all pretence 
of being an authority on music, although his mother 


had known Mendelssohn well at the time of hts 
apogee and was acquainted with very many of the 
musical world at that time. 

In 1896, Dr. John Hopkinson, who hod succeeded 
Colonel Crompton as president of the Institution of 
Electrical Engineers, discussed the possibility of 
forming a corps of electrical engineers. This was 
accepted by the War Offioe, and Hopkinson took 
command with the rank of major in the Royal 
Engineers, Crompton being the senior captain. Four 
or five men well known m the electrical profession, 
including Hopkinson’s eldest son Bertie, also joined 
the corps os officers. After training at Alum Bay in 
the Isle of Wight, Dr Hopkinson left the corps to 
join his family in Switzerland. But a fow weeks later 
the sad news arrived that he and two members of 
his family had been killed when climbing on the Alps, 
and so the whole work of training find organization 
of the corps fell on Crompton’s shoulders. 

Throughout the years which followed his return 
from tho Boer War until 1914, Crompton never 
ceased from hm efforts to persuade the War Office 
to interest itself in tho introduction of mechanical 
transport, not only for war material, but also for the 
haulage into position of guns of greater power than 
hud boon hitherto \ised. 

In an epilogue to his book of reminiscences 
Crompton says, quoting from an address he delivered 
to tho borough authorities of Chelmsford m 1900, 
at the time when that town received its tirst cheap 
electrical supply : 

“England in future, instead of being spoilt by 
densely populated industrial centres, might be covered 
with cottages extending for miles over the present 
almost uninhabited rural districts, so that the popula¬ 
tion would be more evenly spread over tbe kingdom. 
The factory hands, instead of having to work under 
the Hhafting m factories, should be able by the 
electrical transmission of power to carry on industrial 
pursuits in their own cottage homes That is the 
future which lies before electrical engineers if they 
have the pluck and energy to foroe their views upon 
the public to a sufficient extent. The thing lias been 
done in Switzerland, in Sweden and elsewhere on the 
Continent, and if I can live to see it accomplished in 
our own country, I shall be proud to have contributed 
in some degree to the solution of all the greatest 
problems of distribution.” 

Alexander Russell. 


Prof. Ludwig Hopf 

Thk death of Prof. Ludwig Ilopf occurred on 
December 21 at Dublin, only a few months after he 
had been appointed lecturer in applied mathematics 
at Trinity College, Dublin. Dr. Hopf went as a 
refugee to Cambridge in April 1939, after having lost 
his position as professor of applied mathematics at 
the Techmsohe Hochschule, Aachen, on racial grounds 
soon after the Nazis came into power. He had been 
on the staff of the Hochschule since 1914 and had 
become one of its most popular teachers. 
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As one of the first pupils of Sommerfeld at Munich, 
Hopf graduated in 1909 with a thesis on the problem 
of turbulent flow m a river He worked in particular 
on the influence of the roughness of the walls of ft 
canal on the transition from Iaminary to turbulent 
flow. This work brought him into contact with the 
Mittlere Isar water regulation and drainage scheme, 
to which he was scientific adviser for several years 
During the War of 1914 -18, Hopf did valuable work 
on problems of stability of aeroplanes, and his 
collaboration with R. Fuchs led to their well-known 
monograph on aerodynamics In the second edition 
(1934) the book was divided into three volumes, 
Hopf boing responsible for the first, which dealt 
with general principles Tins is still being used as 
the chief text-book for aeroplane designers in 
Germany. 

In the early days of relativity and of quantum 
theory, Hopf collaborated with Einstein (1910-11) 
Several papers on radiation dating from that time, 
and a recent well-written popular account of matter 
and radiation (Springer, 1036) bear witness to his 
interest m this subject, More recently, Hopf studied 
the methods of solving linear differential equations 
m separate domams with the view of finding the 
relation between the corresponding solutions. A 
first paper appeared m 1935, and important applica¬ 
tions to physical problems were to follow. The many 
friends of this genial and kind-hearted mathematician 
will deeply regret the loss they have suffered. 


Prince Ginon-Conti 

When Prince Piero Gmori-Conti died on Decem¬ 
ber 9, Italy lost one of her most energetic industrial 
personalities and international science a devoted 
supporter. His name will always be associated with 
the industrial utilisation of the volcanic springs in 
the Lardarello district of Tuscany. Thanks to his 
Mnvo’ and busmens acumen, these waters were made 
to generate electric current for transmission to 
Florence and Pisa, and to yiold boric acid, carbon 
dioxide, etc,, for industrial use. In the chemical 
works connected with this great undertaking, he was 
much helped by Prof R. Nasmi, and on the engineer¬ 
ing side his son, Dr. Giovanni, one of the three 
children by his first wife, was of great assistance. 
An article on the Lardarello development appeared 
m Nature of January 14, 1928, p. 59. 

Ginon-Conti was born m 1865 as a scion of two 
ancient Italian families, Gmori and Conti, and on 
the latter side he claimed relationship with the 
Scottish Mackenzies. His title of Prince of Trevignano 
was inherited ; that of Senator was granted him 
later in life. His first wife was the daughter of the 
Count of Lardarel, the owner of the springs, and his 
second wife was a French lady. A charming per¬ 
sonality, Prince Ginori-Conti came frequently to 
London where, as a member of t}ie executive com¬ 
mittee of the Union Internationale de la Chimie, and 
as an honorary member of the Society of Chemical 
Industry, his visile were muoh appreciated by 
numerous friends. 


Prof. Alexandra Slatineanu 

Prof, Alexandru Slatineanu, a leading Ru¬ 
manian bacteriologist and hygienist, who died on 
November 27, 1939, was born at Bucharest on 
January 5, 1873. He studied medicine m Paris under 
Berger, Dejenne, Babmski and Metchnikoff, in whose 
laboratory at the Pasteur Institute he made the 
acquaintance of his compatriot Prof. Cantacuz&ne, 
with whom he was closely associated henceforth. 
He qualified in 1901 with a thesis on experimental 
Bacillus pfeiffer septicemia, for which he received 
the university medal awarded for theses of outstand¬ 
ing merit 

From 1902 until 1912, when he was appointed 
professor of bacteriology at Jassy, Slatineanu acted 
as chief assistant to Cantacuzdne at Bucharest 
in his work on experimental medicine and the re¬ 
organization of the Rumanian health services. At 
Jassy he founded an institute of hygiene of which 
he was made director, and also organized an isolation 
hospital for infectious diseases. In 1917 he took an 
active part in the campaign against typhus fever 
which was thon very prevalent in Moldavia. In 1931 
he was appointed general secretary of the Rumanian 
Ministry of Health under Prof. Cantacuzdne, who was 
the minister of that office. He was the author of 
numerous articles on infectious diseases which were 
published in French in the Comptes rerulus de la 
SociM de. Biologic , Bulletin de la SocidU de Pathologie 
Exotique, Archives roumatns de Pathologic, or in 
Rumanian in the Revista Stintelor Medicate. 

J. I). Rolleston. 

Dr. E. M. Mikkola 

Dr Erkki Mikael Mikkola, geologist of the 
Geological Commission of Finland, was killed at 
Taipale on February 13. Mikkola, who was bom in 
1907, had become a loading authority m Pre-Cambrian 
geology, possessing an intuitive faculty of seeing 
tlirough a geological formation, and picturing it cor¬ 
rectly in space and time. His scientific studies led 
him from botany to geography, quaternary geology, 
tectonics and petrology. His three Lapland maps are 
given a foremost place among Pre-Cambrian sheets of 
the Finnish Geological Survey. Their description in 
Engl sh is a monograph of fundamental value. 

When the Russian attack developed on November 
30, Mikkola, as a lieutenant in the reserve, went to 
join his company, leaving the Geological Survey at 
Helsinki just one hour before it was destroyed during 
a bombing raid. Thereafter he spent all his time, 
two and a half months, in the front lines, taking a 
full share in the dangers of the heroic defence. 


We regret to announce -the following deaths : 

Prof. C. D. Marx, emeritus professor of civil 
engineering in Stanford University, on December 31, 
aged eighty-two years. 

Mr. H. C. Newton, first chairman of Messrs. 
Newton and Wright, Ltd., London, manufacturers of 
X-ray equipment, on February 19, aged eighty years, 
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NEWS AND VIEWS 


Lord Halifax and International Affairs 

Many speeches dealing with the present crisis have 
been made since the War began six months ago 
That of Lord Halifax at Oxford on February 27 
surpassed them all not only in the clarity with which 
the fundamental issues at stake were set forth, but 
also in the eloquent and moving enunciation of their 
relation to a philosophy of life which looks beyond 
the individual ideal to an aim worthy of the pursuit 
of mankind at large. Addressing his audience, as he 
said, with the dual personality of Chancellor of the 
University and H M Secretary of State for Foreign 
Affairs, Lord Halifax made no attempt to gloss over 
the facts, unpleasing as they may be, or to ignore 
the grave dangers for the future of civilization which 
they imply. The one fact by which above all he is 
appalled is that this “waste land” we live in, as 
the present state of European civilization has been 
called, has been brought about not by the mistakes, 
the pride, and the selfishness of an older generation, 
but by that of youth, deprived of the elements 
of true judgment, which has been the driving 
foroe behind the Nazi movement. But, if on one 
side force is an instrument of aggression, on the 
other, youth will fight to break down the barrier 
which must be broken down, if the youth of 
Europe is to avoid living always in this “waste 
land”. 

The antagonisms which have brought about the 
present conflict m Europe are by now familiar in 
terms to all; but as formulated by Lord Halifax 
before an audience composed largely of those whose 
task will be to ensure that right prevails, they are 
seen to penetrate to tho very fundamentals of human 
associations. On one side is an all-embracing and 
overpower mg system—a system based on the con¬ 
ception of the so-called economic man—and over 
against it the ideal which lias made as its end the 
perfection of the individual “in the conviction that 
here, too, lay the secret of life for all society”. It 
must be remembered that “the substance of any 
conventional code . . . must derive from the depre¬ 
ciation by society of the principles of its own survival” 
and, he went on to say, “If we are to recapture the 
secret of order for international society ... we 
must as individuals strive to erect or maintain 
standards that will bring true freedom through the 
way of discipline”. If any good thing can come out 
of so great cm evil, it is that the outbreak of War 
has constrained the British peoples to reason with 
themselves upon the nature and aims of the societies 
in which they live. If there still be those in whose 
minds there lingers a doubt, they cannot fail now 
to see the issues clearly in the light of what Lord 
Halifax has said 


Universities in War-time 

Dr. Raymond Phiektley, vice-chancellor of the 
University of Birmingham, devoted his address at 
the annual meeting of the Court of Governors of the 
University to a discussion of war conditions. He said 
that the university, until now, has fared very well 
Numbers are almost up to normal and on the science 
and appliod science side the great majority of students 
will remain until they have graduated “Reservation 
is not intended to prevent, and will not prevent, 
university-tramed youth from playing its part in the 
country's war effort. Their advent is merely deferred 
until they are fully prepared to pull their weight.” 
In this way fully trained men will become available 
at the end of* each academic year, and there 
will be a proportion able to play their part in 
the reconstruction that must follow the end of the 
War if European civilization is to make up leeway 
and resume its advance. Dr. Priestley went on to say 
that ho believed it is not necessarily bad for young 
university men to pass through the Army, the Navy, 
or the Air Force on the way to their normal work in 
the world. He quoted his own experience of the War 
of 1914-18 : “I came out of it a better man—more 
humane and better able to deal with situations and 
with men”. When the War ends, the universities 
and university men will have a more important part 
to play even than in war-time, and it would be fatal 
if a false impression got abroad that university 
personnel claims to be set apart from the generality 
of citizens. 

The recognition by the Government that the work 
of the universities of Great Britain is part of the 
national cause in the War has provoked criticism 
Dr. Priestley believes this to be unfair. Indeed, he 
thinks that there can never have been an occasion 
when, in similar circumstances of national strain, a 
Government has been more far-sighted m this par¬ 
ticular respect. In the War of 1914-18, education 
almost closed down. By the decision to refrain from 
enlisting the youth of the nation before the age of 
twenty, the Government has given technical and 
university education a chance to continue their task 
For this purpose the universities require adequate 
finance. “They provide the technical experts on 
whom the servicing of the post-War world will de¬ 
pend. They provide the teachers who must tune to 
concert pitch the bodies and minds of succeeding 
generations. They ought to produce a large propor¬ 
tion of the enlightened leaders for the new era. 
Certainly if they do not, leadership, though it may 
be powerful, will not be enlightened.” He also 
referred to the universities as "the chief repositories, 
exponents, and defenders of that freedom of thought 
that has been quenched ih the totalitarian State”. 
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Evacuation of Schoolchildren 

The Government Evacuation Scheme is reviewed 
in a Circular (No, 1965) to county councils and local 
authorities and an accompanying memorandum 
(Memo. Ev. 8 (London H.M Stationery Office. 
4 d. net) ), which explain in detail the scheme recently 
announced by the President of the Board of Educa¬ 
tion More than 400,000 evacuated schoolchildren 
remain in the reception areas, and the Government is 
of the opinion that dispersal ot children from the 
evacuating areas is as desirable now as it was at 
the outbreak of the War. The first objective of policy 
is therefore to ensure that there is no further drift 
back of those children to the evacuation areas To 
secure an equitable distubution of the burden of 
private billeting, householders in reception areas are 
to be invited to place their names on a roll, one of 
the primary objects of which will bo to secure a list 
of persons willing to share with their neighbours in 
the care of children who have been billeted since the 
outbreak of war Local authorities also have com¬ 
pulsory powers if the voluntary response is insufficient. 
At. the same time, the billeting allowance has been 
increased to 10#. 6 d a week for all schoolchildren of 
fourteen years and over as from March 2. 

The further plans to be made for evacuation are 
for schoolchildren only, and will only be operated if 
air raids develop on a scale involving serious and 
continuing penis to civilian population. Evacuation 
will remain on a voluntary basis, but parents register¬ 
ing their children will be asked to sign undertakings 
that they will send them with the school party if 
evacuation is ordered and that they intend to leave 
them in the reception area until the party returns. 
The areas to be evacuated will be the same as those 
evacuated m September 1939, but the decision to 
evacuate any aroa will be taken m the light of pre¬ 
vailing conditions Not less than 36 hours notice 
will be given to any particular area, and specified 
parties will be taken as far as possible to specified 
destinations. Children found to be suffering from 
infection or disease or serious uncleanliness are not 
to be billeted on householders in that condition. 
While the fullost possible use is to be made of the 
camps provided by the Government, the contribution 
from this source is limited. To supplement this, each 
receiving authority is being asked to provide hostels 
available for about 5 per cent of the children to be 
received, utilizing for this purpose ft certain number 
of empty houses 

Institute of Chemistry 

In submitting the annual report of the Council at 
the sixty-second annual general meeting of the 
Institute of Chemistry, Sir Robert Pickard, senior 
vice-president, who presided, owing to the death of 
the president, Mr. W. A. S. Calder, early in January, 
said that the Institute, as the professional organiza¬ 
tion of chemists, has assisted the Government in 
supplying its needs in technical personnel for indus¬ 
tries essential in war-time. The roll of the Institute 
continues to increase and now numbers more than 
7,550, more than five tunes as many members as 


were registered in 1914. Those who could remember 
the position forty years ago, and recall the difficulty 
at that time of making any headway m the profession 
of chemistry, have watched the astonishing increase 
in the number of chemists, their growing influence, 
the increasing applications of science and the steady 
absorption of chemical talent m industry and com¬ 
merce, in Government and municipal service, and in 
the affairs of everyday life. The profession of 
chemistry now stands high in the public esteem as 
a very essential service 

The report of the honorary treasurer of the Institute 
shows that the Institute is financially m a sound 
condition. Referring to the burden of publication 
expenses, he expressed the hope that the fund which 
had been raised by the Chemical Council, from 
industry as well as from chemistB themselves, will 
help to put the affairs of the publishing societies — 
the Chemical Society and the Society of Chemical 
Industry—on a sounder financial basis The officers 
and council for the ensuing session were elected, the 
now president being Dr. J. J. Fox, Government 
Chemist. 

Relics of Ancient Egyptian Royalty 

The black granite sarcophagus of Pharaoh 
Psusennes, discovered at San el Hagar, the ancient 
Tams, by Prof Montet of the University of Stras¬ 
bourg (see Natuke, February 24, p 300)< was opened 
m the presence of King Farouk on February 28. 
Inside, it ih reported (The Times, February 29), was 
a silver sarcophagus, about 7 ft. long, m the likeness 
of King Psusennes On the head were the royal 
insignia, and in the hands, which were folded across 
the chest, were a sceptre and a flail. The state of 
preservation and the exquisite carving are said to 
combine in making this one of the most beautiful 
objects discovered in recent years. The silver 
sarcophagus was in two pieoes. Inside it was another 
sarcophagus, of which the top was a silver-gilt body- 
covering and a gold mask, also a likeness of the king. 
On the chest are long inscriptions, apparently religious 
texts Tho lower half of the coffin had been of some 
metal, which had completely disappeared owing to 
the damp that had seeped in between cracks. In oon- 
sequence, the mummy also had disappeared, only a 
mass of mud being left, in which were a few 
bones. 

On the removal of the sarcophagi, a mass of fine 
jewellery was found in the granite case. Twenty-one 
gold bracelets, ton fVom the right arm and eleven 
from the left arm of Psusennes, all bear inscriptions 
which trace the king's genealogical tree and give 
details which will be of importance for the history 
of a period obscure in its dynastic relationships. 
Inscriptions giving the names of the king's mother 
and uncles, pointing to a possible connexion with 
Thebes, have already been deciphered Many gold 
necklaces, some adorned with rubies and scarabs, 
were found, as well as finger and toe cases of 
gold. Photographs of the site, sarcophagi, and 
some of the finds appeared in The Times of 
February 29. 
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University of Birmingham 

At the annual meeting of the Court of Governors, 
the Pro-Chanoellor, Mr. E. P. Beale, welcomed, with 
relief, the announcement that the Treasury grant to 
the universities is not to be reduced. He also an¬ 
nounced with gratification that contributions from 
the Birmingham City Council and the surrounding 
local authorities showed a substantial increase, due 
mainly to the grant of an additional £750 from the 
Warwickshire County Council, He regretted that it 
had been necessary, owing to lack of financial support, 
to close the Department of Industrial Hygiene and 
Medicine ; he hoped the setback would be only 
temporary. He also referred to the endowment of a 
chair of theology by Dr Edward Cadbury Tic 
endowment fund (£32,000) is the largest individual 
benefaction received by the University m 1939 

The Nuffield Physics Laboratory n? now occupied. 
The magnet of the largo cyclotron has been erected 
free of charge by Messrs Horsley Bridge and Thomas 
Piggott, Ltd., of Tipton, the steel for its construction 
having been supplied on most generous terms by 
Messrs. Colvilles, Ltd., of Glasgow Prof. ft. Zucker- 
man, who was appointed to the chair of anatomy to 
succeed Prof. R I). Lockhart, is engaged on work ot 
national importance and it has boon agi'eed that, in 
consequence, he shall postpone taking up duty at 
Birmingham. Dr. C. V. V ftmout is continuing to 
act os temporary head of the department 

Higher Education in Palestine 

The Friends of the Hebrew University of Jerusalem 
have just published their annual rejxirt, 1938-39 
(199 Piccadilly, London). This University is an 
important centre of culture in a distracted country 
and continues, we arc glad to see, constructive effort, 
though faced with financial uncertainty. A new 
Medical Centre was opened last year, including a 
fine hospital with three hundred beds and first-rate 
equipment. For the present it will be mainly devoted 
to medical research and post-graduate courses. 
Progress has been made with agriculture and educa¬ 
tion, for which eight diplomas were awarded last 
year. The University is enterprising enough to 
broadcast popular talks on its work, and its friends 
are busy in Great Britain seeking to make up for 
losses due to the War It is hoped that some special 
donations may help a large number of students who, 
coming from countries under German domination, 
can no longer receive the money on which they 
formerly relied. It is estimated that £6,000 will be 
needed for urgent cases. 

The Hebrew Technical Institute, Haifa, has alto¬ 
gether more than seven hundred students and a 
staff augmented by some distinguished refugees. A 
Nautical School was started m 1938 and lias its own 
training ship. The Daniel Sieff Research Institute 
has been experimenting, for the benefit of the orange 
industry, on peels and other waste products. Diffi¬ 
culties of transport will keep much of the present 
crop at home. Johnson used orange peel for indiges¬ 
tion, but it is scarcely likely to survive to-day as a 
remedy. 


The Blind Spot 

Helmholtz, in his “Handbuch der physiologischen 
Optik” (1867), stated that the demonstration of the 
blind spot of the eye. the discovery of which was 
communicated by the Abb6 Edme Manotte to the 
Royal Academy of Sciences m Franco in the winter 
of 1667-68, was given before the King of England 
in 1668. Dr .T. Brflns, of Copenhagen, in a mono¬ 
graph on “The Blind Spot of Mariotte” (London 
II. K. Lewis and Co , Ltd , 1939. 12* net), proves 

that this statement is erroneous, and brings forward 
strong evidonco of the manner in which it arose. In 
1776, Georg Simon Klugel, professor of mathematics 
in the University of Helmst&dt, published a transla¬ 
tion of Joseph Priestley's “The History and present 
state of Discoveries relating to Vision, Light and 
Colours” (London, 1772). On p. 144 of the translation 
there m a footnote as follows : “(a) Smith's Optacks, 
Remarks, p. 6 (d d Ausg ft. 367) Oeuvres de 
Manotto, p. 496. (Der Versuch ist 1668 vor dom 
Ktimge von England gernaoht. Birch, T, 2, p. 281 
Haller's Phys , T 5, p 470, K.)” The reference to Birch 
shows that the communication to the Royal Society 
was made by Oldenburg, and not by Manotte, and 
there is good evidence that the king was not present 
at that, or indeed any other, mooting The referent 
to Albrecht von Haller, alHO a footnote, is m his 
“Blemonta physiolgia* corporis Immani” (Laosante, 
1763), also contained in his “Anfangsgriinde der 
Physiologic”, S, p 470, Berlm-Leipzig, 1772. This 
reads as follows : “Factum ann 1668 corain S. Reg 
Maj T. Birch, TII, p 281 Exstat oper Mariot, 
p 496, Ed Holl ”, Dr. Brons thinks that Klugel 
expanded the footnote to “Factum anno 1668 
coram Sua Regia Maj estate”, adding his translation 
“Dor Versuch ist 1668 vor dem Komge von England 
gemaeht”, whereas it should read “Factum anno 
1668 coram Societate Regnc Majestatis”—“the experi¬ 
ment was shown before the Royal Society”. 

Progress at the British Museum 

It is strange to read ui the recently published 
annual report- of the British Museum of events 
like the special Thomas Cromwell exhibition and. 
in the Natural History Museum, the retirement of 
Dr. Tate Regan and succession of Dr. 0. Foster- 
Cooper, which seem t-o be matters of ancient history, 
but perhaps that is inevitable when H.M. Stationery 
Office issues the Museum's Annual Report for 1938 
at the end of 1939. The interest of the public in 
museums has been undoubtedly on the up-grade in 
recent years, and this w reflected in an increased 
attendance (7,720) at the Natural History Museum. It 
is more difficult to account for the serious fall of more 
than 80,000 in the number of visitors at the British 
Museum, where the total, still exceeding one million, 
was the lowest since 1926. Perhaps the decrease was 
a reflection of the international disturbances in the 
autumn of 1938, for the work involved in air raid 
precautions, in training the staff in anti-gas measures, 
and planning for the safety of the invaluable contents 
of these institutions obviously interfered with norma) 
working in the departments. Yet in those museums 
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good progress was made, both in the development of 
the exhibited collections and in the less spectacular 
research conducted in the laboratories. That this 
work should now have been brought almost to a 
stop is regrettable, if inevitable The announcement 
recently made that certain galleries are to be reopened 
to the public, and that special exhibits of current 
interest are being arranged, will be widely welcomed. 

Biology in Schools 

The latest report of the Joint Committee of the 
Four Secondary Associations shows useful and, in¬ 
deed, necessary work for education in tho way of 
criticism, protest and suggestion. Complacency about 
the success of evacuation is now being reduced 
Authorities who commandeer schools for officials and 
leave school buddings in a defective state have much 
to answer for. Huch unwise economy is strange, after 
reckless expenditure elsewhere A subsidiary subject 
syllabus is printed which a sub-committee of biologists 
has suggested for a London Higher School Certificate, 
sinoe separate syllabuses for botany and zoology are 
regarded as unsatisfactory This scheme for biology 
includes six important subjects, from histology to 
heredity and ecology, though the last-named is 
reduced to the study of fauna and flora in a restricted 
area. A practical examination and a written paper, 
each for three hours, are proposed, but the former, 
if ill-done, will not mean failure in the subject as a 
whole. The wide ground is well covered but, as the 
average teaching time for the whole of the syllabus, 
including practical work, is three hours a week, is 
there not too much to get through ? Ambitious pro¬ 
grammes tend to produce shallow knowledge whioh 
is soon lost. 

Cave Man in Colorado 

Excavation of a cave near Durango, Colorado, 
it is anticipated, may afford evidence for an approxi¬ 
mate early dating of basket-maker culture m the 
southwestern States. The investigation was carried 
out on behalf of the Carnegie Institution of Washing¬ 
ton by Earl 11. Moms Evidence of occupation, 
according to a report circulated by Science Servioe 
of Washington, D.C., was found below three feet of 
accumulated debris. There were indications that the 
inhabitants had lived in one-room structures, with 
mud-coated floors and fire-pits, 11 lough how these 
construction* were built was not dotected. Com and 
pumpkins were grown, but the principal mode of 
subsistence apparently was by hunting. 

The most significant find, however, consisted of 
charcoal, from which tree-ring sequences have been 
constructed cacti covering a period of at least one 
hundred years. These are not only independent of 
one another, but also of any known Indian tree-ring 
datings. As those last have now been carried back 
to about a.d 150, unless, as Dr. A. V. Kidder has 
suggested, conditions in tins area were entirely 
different from the normal for northern Colorado, this 
constitutes valid evidenoe for Basket-maker occupa¬ 
tion of the cave at not less than approximately two 
thousand years ago. 


A Preparation for the Control of Bleeding 
A fat-soluble vitamin, known as vitamin K, is 
indirectly concerned with blood coagulation, will 
reduce the clotting time of blood in oases of pro¬ 
thrombin deficiency, and will check certain forms of 
haemorrhage, such as occur in obstructive jaundice 
and occasionally in new-born babies. Vitamin K is 
found naturally in alfalfa and hog's liver fat, it has 
been isolated and its chemical composition deter¬ 
mined. Several related but simpler compounds are 
known possessing a physiological action similar to 
the natural vitamin K, and one of these—a mothyl- 
naphthaquinone—has been introduced for use in 
medicine by Glaxo Laboratories, Ltd., Greenford, 
Middlesex, under the name “Kapiloa”. Kapilon has 
been found to be a valuable agent for reducing 
bleeding in obstructive jaundice and in neo-natal 
haemorrhage 

Institution of Electrical Engineers: Scholarships 
The following scholarships are open for award by 
the Institution of Electrical Engineers durin g 1040 : 
Dudd&ll Scholarship (value £150 per annum, tenable 
for three years), open to British subjects less than 
nineteen years of age on July 1, for a whole-time 
day course m electrical engineering ; Ferranti Scholar¬ 
ship (value £250 per annum, tenable for two years), 
open to British subjects less than twenty-six years of 
age on July 1, who are students or graduates of 
the Institution, for whole-time research or post¬ 
graduate work of an eleotrical engineering nature ; 
Swan Memorial Scholarship (value £120, for one 
year), open to British subjects less than twenty - 
seven years of age on July 1, for whole-tune 
research or post-graduate work of an electrical 
engineering nature ; Silvanus Thompson Scholarship 
(value £100 per annum and tuition fees, tenable for 
two years), for works' employees who are the sons 
of parents of limited means, open to British subjects 
less than twenty-two years of age on July 1, for a 
whole-time day course in eleotrioal engineering at 
an approved university or technical college ; William 
Beedie Esson Scholarship (value £120 per annum, 
tenable for two years, renewable in approved cases 
for a third year), for works'employees who are the 
sons of parents of limited means, open to British 
subjects less tlian twenty-two years of age on July 1, 
for a whole-time day oourse in eleotrical engineering 
at an approved university or technical college. 
Further information can be obtained from the 
Secretary, Institution of Eleotrical Engineers, Savoy 
Place, London, W.C.2. 

Royal Society of Edinburgh: New Fellows 
The following have been eleoted fellows of the Royal 
Society of Edinburgh : Mr. E. B. Ball, president of 
the Institution of Mechanical Engineers; Mr. J. 
Bowman, City water engineer, Edinburgh ; Mr, B. S. 
Bramwell, advocate, London; Mr. J. Brough, 
lecturer in vertebrate zoology, University of Edm* 
burgh ; Dr. A. F. Buchan, teacher of mathematics, 
James Gillespie’* School, Edinburgh * Mr. J. M, (Jala, 
deputy secretary, Department of Agriculture for 
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Scotland; Mr. J. Cameron, formerly head of the 
Pharmaoeutioal Department, Peiping Utuon Medical 
College ; Prof. J. W. Cook, Department of Chemistry, 
University of Glasgow ; Dr. J. Coutts, lecturer in 
pharmaceutics and demonstrator in practical phar¬ 
macy, St. Bartholomew’s Hospital Medical College, 
London ; Mr. Satchidinanda Datta, vetermary 
research officer, Imperial Veterinary Research In¬ 
stitute, Calcutta ; Dr. T. Elder Dickson, art master, 
George Watson’s Ladies College, Edinburgh ; Dr. 
A. T. J. Dollar, assistant in the Department of 
Geology, University of Glasgow ; Dr. H. I. Drover, 
assistant in the Department of Geology, University 
of St. Andrews ; Mr. W. McC. Harrowes, medical 
director. New Saughton Hall Private Mental Hospital, 
Polton, Midlothian ; Mr. T. Hart, collector of the 
Trades House of Glasgow , Prof. C. F. W. Illing¬ 
worth, Department of Surgery, University of Glas¬ 
gow , Mr. J. G. Kyd, registrar-general for Scotland , 
Mr. P. R. Laird, secretary to Department of Agricul¬ 
ture for Scotland ; Dr, Robert Me Adam, lecturer in 
mining and surveying, Henot-Watt College, Edin¬ 
burgh ; Dr. J. A. Macdonald, lecturer in botany. 
University of St. Andrews ; Dr. A. E. W. Me Lachlan, 
clinical medical offioer, Newcastle General Hospital, 
Newcastle-upon-Tyne ; Dr, A MacNiven, physician 
supermtendent, Royal Mental Hospital, Glasgow ; 
Prof. G. F. Marn&n. Department of Chemistry in 
relation to Medicine, University of Edinburgh ; Dr. 

E. R. A. Merewether, H.M. medical inspector of 
factories, Birmingham; Mr, R. M. Neill, senior 
lecturer in zoology, University of Aberdeen ; Dr. 
H. B. Nisbet, lecturer in chemistry, Henot-Watt 
College, Edinburgh; Mr. J. S. C. Reid, solicitor- 
general for Scotland ; Mr. H. Riley, founder and 
headmaster of Strathallan School, Forgandenny, 
Perthshire ; Mr. J. Thomson, distiller, London ; Dr. 
H. M, Traquair, president of the Royal College of 
Surgeons of Edinburgh, lecturer on diseases of the 
eye, University of Edinburgh. 

Announcements 

The council of the Royal Society of Edinburgh 
has awarded the Keith Prize for the period 1937-39 
to Prof. F. A. E. Crew, for his papers and joint papers 
in the Proceedings of the Society within .the period 
of the award, and in recognition of his valuable 
contributions to animal genetics ; and the Neill Prize 
to Mr. James Wright, for his important paper on 
“The Scottish Carboniferous Crinoidea”, published 
in the Transactions of the Society within the period 
of the award. 

The Senatus of the University of Edinburgh has 
awarded the Cameron Prize to Prof. E. C. Dodds, 
Courtauld professor of biochemistry in the University 
of London, for his work on synthetic oastrogens. 

The Masters Memorial Lectures of the Royal 
Horticultural Society will be delivered in the lecture 
room of the Society’s New Hall in Greycoat Street, 
Westminster, on April 2 and 16, at 3 p.tn,, by Prof, 

F. % Weiss, on “Graft Hybrids and Chimaeraa". 


Prof . Max Bohn , Tait professor of natural 
philosophy m the University of Edinburgh, will 
give the distinguished visitor’s address before the 
Royal College of Science Mathematical and Physical 
Society at the College on March 11 at 5,15. Prof. 
Bora's address will be entitled “On Melting". 

Mr. T. T. Paterson, curator of the University 
Museum of Archaeology and Ethnology, Cambridge, 
will deliver the Swiney lectures on geology in the 
rooms of the Linnean Society on Fridays and Mondays, 
at 3 p.m., from March 29 until May 10 (April 19 ex* 
cepted). The subject of the lectures, to which 
admission is free, will be “Geology and Early Man”. 

The Committee on the Chemistry of Proteins of 
the Division of Chemistry and Chemical Technology 
of the National Research Council has been granted 
3,600 dollars by Mr. Eli Lilly of Indianapolis, for the 
establishment of a National Research Council fellow¬ 
ship in protein chemistry The fellowship has been 
awarded to Dr. I Fankuchen, who will carry on 
X-ray research on protoins in the laboratory of Prof. 
B E. Warren at the Massachusetts Institute of 
Teolinology. 

The twelfth International Congress of Psychology, 
which was planned to take place at Edinburgh in 
July 1940, has been postponed, though not abandoned. 
The invitation of the City and University of Edin¬ 
burgh in not withdrawn, and the Local Organization 
Committee hopes that the Congress may still meet in 
Edinburgh when circumstances permit the continua¬ 
tion and completion of the preparations. 

The annual meeting of the Swiss Society of Internal 
Medic me will be held in Bern during May 18-19, 
when the following subjects will be discussed : the 
chemistry of vitamins and some enzymes, introduced 
by Prof. P. Karrer of Zurich ; the hypov i tarn inoses 
in medical practice, introduced by Prof. Biokel of 
Geneva. Further information can be obtained from 
the president. Dr, Otto Roth, Kantonspital, Win¬ 
terthur. 

An Argentine Society of Sooial Medioine has 
reoently been founded at Buenos Aires. 

A monument has been erected at Chateauroux, 
France, of Stanislas Limousine, the chemist, who 
invented wafers for unpleasant drugs and pipettes for 
counting drops, introduced ooloured bottles for 
poisons, organized the first public laboratory, and 
first injected quinine hypodermically. 

According to an investigation oarried out in 
Calcutta, more than 96 per cent of 887 maternal deaths 
were due to an avoidable factor. Puerperal sepsis 
accounted for 32 per oent, eclampsia for 18 per cent, 
hemorrhage for 11 per cent, anemia for 24 per cent, 
and septic abortion for 5 per oent. The chief cause of 
death from diseases associated with child-bearing 
was pulmonary tuberculosis, which accounted for 
40 per cant. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselws responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In thk present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN, 

Notes on points in some of this week’s letters appear on p. 391 Correspondents 
are invited to attach similar summaries to their communications. 


Steric Influence in Optically Sensitizing 
Dyes 

In a paper by L G fcj Brooker and (\ H Keyes 1 , 
the preparation is described oi certain isomeric 


the opposite (3-naphtho-qumohne Tins condition is 
not improved by 180° rotation of a nuclear group 
about a ~CH-0H< linkage to an alternate co- 
plannr stereoisomer The same condition obtains for 
1,1'- diethyl - 3', 4'- dibenzo * 2, 2'- earbocyanineiodide 


cyanine dyes having the following formula' . 



(having three methmes between two phenanthriduie 
nuclei), winch was found also not to 
'n. sensitize, but does not for 1,1'-diethyl- 

X 5,6,5',6'-dibenzo-2,2'-Lwbocyanine iodide 

yv (having three methines between two 
y Y ] (3-naphtho-qumohne nuclei), which sensi- 
| I tizes strongly, and also not for 1,1'* 

-YYY diethyl 3,4,5',8' dibenzo-2,2' carbocyanme 
iodide (havmg three methine groups be- 
tween one p-naphtho-quuiolme and one 
t j phenanthndine nucleus), and which defin¬ 
itely sensitizes. 

On examining the absorption spectra 
✓v (in alcoholic solution) of the non-co- 

] planar isomers, it was observed that 

X- I the half-width of the absorption band of 

YyA maximum wave-length was much greater 
I for the non-coplanar isomers than for their 

1 I isomers, and the molecular extinction co- 

vv efficients at X m&x . were much less. There 


N N N S is also evidence that the yields are eon- 


I / \ I 

Et Kt I Et 

C D 

Brooker and Keyes noted that dyes .4 and C were 
strong sensitizers, while Ji and D did not sensitize. 
These substances were investigated later by J. A. 
Leerraakers, B. H (’arroll and C *1. Staud*, who 
confirmed the sensitizing results. But m addition 
the} observed strong adsorption to gelatmo-silver 
bromide grams of all the isomers, and “pronounced 
absorption maxima (by reflection)” 

In recent work on these compounds we have 
observed, first, that the rate of adsorption to silver 
bromide from aqueous gelatin solution of dyes B and 
D is very much lower than for dyes A and C, although 
much the same adsorption densities (m molecules per 
unit area) were ultimately obtained. While this might 
account to some extent for lack of sensitizing (because 
of insufficient time of treatment), it does not appear 
an entirely sufficient explanation. A further com¬ 
plication was encountered in the form of a strong 
tendency of isomers B and D to bleach or fade, even 
in alcoholio solutions, probably by autoxidation. 

On constructing the formulas for these isomers, 
using oorrect bond angles and interatomic distances, 
it oan be seen that complete ooplanarity of the 
molecule is not possible in case B without bringing 
the 3,4-benzo-radiole within a distance of ca. 1-7 A, 
of tbe opposite quinoline group, and in case D, of 


/ siderably lower than in synthesis of similar 

‘k 1 dyes which can readily assume a coplanar 
form of the fully extended (trano-trans) 
molecule. 

It was suggested by Leer makers, Carroll and Btaud 1 
that “the phenyl group (X) in dyes B and D inter¬ 
feres with the proper exchange of energy between 
dye and silver halide, because of some steric effect 
in the molecule”. The steno effect we believe to be 
the inhibition of ooplanarity (of. for analogous cases 
0. J B Clewes and K, Lonsdale 8 , also J. M. Robert¬ 
son*) of the dye molecule, and consequent inter¬ 
ference with its resonance. In a fuller account the 
relation of ooplanarity to adsorption (of. Sheppard, 
Lambert and Walker) 8 will be discussed, as well as 
the temperature influence. The steric factor here 
indicated m of far-reaching importance in regard to 
the effects of substituents in the polymethine dyes. 

8. E. Sheffard. 

R. H, Lambert. 

R. D. Walker. 

Research Laboratories, 

Eastman Kodak Company, 

Rochester, N.Y. 

Feb. 2. 

* J Amor Ohm, SB, CM (1086). 

• J . Ohm. PA*#., ft, 878 (1887k 

1 Proc. Roy, Sac., A, lftl, 408 (1087). 

Ohm, Sac., 282 (February 108*1. 

**/. Ohm. PA*#., 7, *M (1080). 
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Gattermann Synthesis of Aldehydes 

The observation was made recently that hydrogen 
cyanide promotes the growth of certain fungi 1 , which 
indicates the increased activity of the enzymes present 
in such circumstances. Earlier findings, on the other 
hand, had had some bearing on the mechanism of the 
mixed Cannizzaro reaction 1 . Investigations are now 
being earned out in this laboratory, in an attempt to 
contribute toward the elucidation of the mechanism 
of the Gattermann synthesis of aldehydes*. 

These experiments involve an adaptation of the 
original technique, using aluminium chloride, sodium 
cyamde (both chemically pure and “Aero Brand”), a 
solvent belonging to one of several series of hydro¬ 
carbons, and dry hydrogen chloride. They have 
already proved the practicability of this method 4 . 
The yields thus far obtained are evidenced by Home 
data presented in the table below. 

At the same time, the use of solvents belonging to 
homologous series has already outlined the basis of 
a rule relating the position of a given solvent in such 
a series to the yields obtained The table, illustrating 
the results of an average senes of trials, will serve 
to exemplify the latter point : 


Formula of 
solvent 

Name 

t'-atom* In 
side chain 

Average yield 

% 

PhH 

Benzene 

0 

11 

PhCH, 

Toluene 

J 

20 

PhCH.CH, 

Ethylbenzene 

2 

38 

PhCH(CH,), 

Cumene 

’t 

24 

PhCH(CH»)(C,H|) 

s«c -Butylbonzene 

4 

3 6 

PhC(OH 1 ),(r i H,) 

tert -Aniylhenzene 

I 6 

i 

7 6 


Further investigations are in progress along several 
lines (including the influence of directive substituents), 
with a view toward clarifying some of the less evident 
features of the Gattermann synthesis. 

A. G. MlflTRKTTA. 

F F Nord 

Department of Organic Chemistry, 

P Li Fordham University, 

New York. 

Dec. 26. 

1 Damnunn, E , Rotinl, O T, and Nord, F F , Btochtm Z , 297 
193 (1038) Brgebn Emyrnfoncho f 8.170 (1930) 

1 Hord^F^ F. f Beiirdge l. Phyttol , 8, 301 (1024), Chem Her , 8, 06 

■ Gattermann, L, Her dent chem Get,, 81, 1149 (1898). 

4 cf., howovur, Montgomery, K., and Adam?, H , J. Amer. Chew Soe , 
48, 1618(1924) 


The Second Maximum in the Rossi 
Transition Curve for Copper 

K, Schmeiser and W. Bothe found a pronounced 
second maximum in the transition curve for cosmic 
ray secondaries from large thicknesses of lead. This 
maximum became the more pronounced the smaller 
the angle subtended by the counters at the absorber. 
W. Morgan and K. Nielson, on the other hand, found 
no indications of a second maximum for a counter 
arrangement similar to that employed by Schmeiser 
and Bothe, with the exception that the two upper 
counters were not joined together, while a rather 
similar curve to that of Schmeiser and Bothe was 
obtained when the upper counters were linked 
together. In this case the background rate was very 


much increased. This appears to show that the 
relatively high count under large thicknesses is con¬ 
nected with a high background rate. 

In view of the fact that these two experiments are 
not in harmony, it was considered worth while to 
investigate the small -angle showers under large 
thicknesses of material, both when the upper counters 
are joined and when they count separately. The 
absorber used was oopper, the angle subtended by 
the counter system at the absorber 6° T1 e curves 
obtained in the two cases are shown in the accom¬ 
panying graph. When the upper counters were con¬ 
nected the background rate was certainly increased 
very much, but the characteristics of the curvea 
remained essentially the same at large thicknesses. 
Both show a marked second maximum 



In the case where the upper counters work separ¬ 
ately, and fourfold coincidences are oounted, the 
number of counts without copper is very small, that 
is, the background rate is very small. Threefold 
comcidences, with the upper counters joined, show, 
on the other hand, a large background rate. The 
conclusion is that it is not the background rate which 
is responsible for the relatively high oount at large 
thicknesses, but the secondaries from the material 
placed above the counters. 

P. J. G. de Vob. 

Department of Physios, 

University of SteUenboeeh, 

Jan. 6. 
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Electronic Specific Heat of Graphite 

In a previous communication 1 it was shown that 
the observed large diamagnetism of graphite along 
its hexagonal axis is that of its ‘free* electrons, and 
is of the Landau type. At high temperatures it con¬ 
forms to the Curie law K - - 3 kT), and at low 

temperatures it tends to the temperature-independent 
value K =■ — n[x a /(2 kT 0 ) f where n, the number of 
free electrons, is found to be just one per carbon 
atom, and T 0 , the degeneracy temperature, is found 
to be about 520° K , ja is the Bohr magneton. 

These results fat well with the known electronic 
structure of graphite. From structural considerations 
we should expect one electron per carbon atom to 
be free, ami itH freedom of movement to bo confined 
to the basal plane This restriction of the freedom to 
the basal plane, besides directing the whole of the 
diamagnotism of these electrons along the normal to 
the plane, will also make the spacmg of the energy 
levels of these electrons very narrow, and the de¬ 
generacy tcmjKjraturc very low, as required by 
observation 

This number of free electrons, namely, one j>er 
atom, together with the very low degeneracy tem¬ 
perature of the electron gas, should make the electronic 
specific heat of graphite at room temperature, and 
at low temjieraturcs, much larger than that of most 
metals Now the electronic contribution jh most easily 
evaluated at very low temperatures, where the con¬ 
tribution from the lattice becomes relatively small 
The available experimental data 8 for graphite extend 
down to about 29° K only, and from these data the 
electronic port of the specific heat at low tenifieratures 
may be estimated roughly as 20 / 10 * T cal deg.* 1 
per gm atom. This is more than ten tunes the 
electronic specific heat of copper or silver, and is of 
nearly the same magnitude as that of the transition 
metals, nickel, platinum and palladium. 

It appears that even at 40 fJ K the electronic 
contribution to the specific heat of graphite greatly 
predominates over the contribution from the lattice. 

Indian Association for the K. S. Krishnan, 
Cultivation of Science, 

Calcutta Fob 9 

* N chirk, 14ft It (1940) , set' prrdtdtmttal uddnwH to tlm Physic* 
Section, Inti Sol ( ongreft*. Mad tun Herndon, 1940 
a Neriirtt, V *., Ann 7%* , 30, 2195 (1911), Magnus, A , Ann Phyt , 
303, To (19221) 


The present report is concerned with the effect 
of the intravenous administration of from 50 to 100 
milligrams of crystalline vitamin B« in sterile physio¬ 
logical solution of sodium chloride, each day for a 
fieri od of ten days, to three pellagrins with macrocytic 
anaemia and to two patients with pernicious aneemia. 
Within forty-eight hours, the patients with pellagra 
and pernicious nmemm experienced considerable in¬ 
crease m sense of well-being and strength. On the 
fifth, sixth, seventh and eighth days of the study, in 
every instance, a slight but definite reticulocytosis 
appeared The reticulocytes did not rise above five 
per cent, but the white cell count, which was extremely 
low in the two patients with pernicious anaemia, 
increased strikingly during the period of retioulo- 
oytosiH This increase was principally in the poly¬ 
morphonuclear leucocyte series One hundred 
milligrams of vitamin B„ incubated with 100 c.c. of 
normal fasting human gastric juice, was given orally 
to one of the patients with pernicious anosmia after 
reticulocytes and white blood cells had reverted to 
the original low level, with a response identical to 
that observod following the administration of vitamin 
B e , intravenously. 

These findings suggest that vitamin B it when 
administered in large amounts, has a definite effect 
upon the hemopoietic system of human beings who 
have macrocytic ameirua of pellagra or pernicious 
ttiuerma in relapse This substance does not, however, 
in our opinion, act specifically either as the true 
anti-pernicious anaunia factor or as the extrinsic 
factor of Castle. 

This study, an account of which was read before 
the Academy of Medicine of Cleveland, December 15, 
1939, was aided by grants from the John and Mary R 
Markle Foundation and Anheuser-Busch, Inc. 

R W. Vilter. 

H S. Schiro 
T. D Spier 

Department of Internal Medicine, 

University of Cincinnati 
College of Medicine, 
and the 

Cincinnati General Hospital. 

1 Punt*, V J,, Hplmer, O M , liOpkovttky, 8, and Jukes, T H., 
‘Production of Mlcrocvtlc Hypochromic Anemia In Puppies on 
Synthetic Diet Deficient In Rat Antldorraatltln Factor (vitamin 
B.)”, J Nutrition, IS, 107 (Aug 10, 1938) 

* McKibbon, J M , Madden. R J . Black, 8 , and Blvehjem, 0 A , 
“The Importance of Vitamin B* and Factor W In the Nutrition 
of Doa»’\ Amtr J Phy$iol , lti, 102 (1039) 


Effect of Synthetic Vitamin B, on the 
Haemopoietic System of Human Beings 

Since vitamin B 4 (2-methyl, 3-hydroxy, 4,5-di- 
[ hydroxymethyl J pyridine) is a constituent of liver 
and yeast, both of which relieve some of the symptoms 
of pellagra and pernicious aiucrma in relapse, it was 
decided to give large amounts ol this synthetic 
vitamin to pellagnnH with macrocytic araenua and to 
patients with classical pernicious anaemia The 
observations of Fouls, Holiner, LepkovHky and Jukes 1 
show that dogw with a deficiency of vitamin B* m 
the diet develop a hypochromic amcmia which is not 
relieved by iron. These results have been confirmed 
and extended by McKibbon, Madden, Black and 
Klvehjem* in puppies We have searched m vain 
to date for patients with hypochromic aruomia 
which did not respond to large amounts of iron. The 
vitamin B, used throughout this study was furnished 
by Merok and Company, Rahway, New Jersey. 


Effect of Stilbcestrol on the Ovaries of 
Hypophysectomized Rats 

Various authors have reported that small doses 
of oestrogen injected in the intact adult rat oause an 
increase in ovanan weight, generally attributed to 
an increase in the secretion of luteinizing hormone 
from the pituitary 1 . 

Comparatively large oestrogen dosage causes a 
decrease in ovarian weight m the intact animals. 
The available evidence strongly suggests that this is 
due to a depression of hypophyseal activity*. So far 
as can be ascertained, however, little work has been 
done on the action of cestrogens on tlie ovaries of 
the immature hypophysectomized rat, though such 
a preparation should give valuable information about 
the direct action of cestrogens on the ovary. Accord¬ 
ingly, immature (40*00 gm.) female rats were 
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hypophysectonused and a solid tablet of cestrogen 
was implanted subcutaneously two days after opera¬ 
tion. The oestrogen used was the synthetic compound 
diethylstilboestrol*. Two important, effects were 
observed : first, that the cestrogen tablet prevented 
or greatly retarded the atrophy of the ovary that 
normally occurs after hypophyaeotomy, and secondly, 
that the response of the ovaries to the injection of 
pregnant mare serum was markedly increased with 
more pronounced luteimzation of the membrana 
granulosa. Pregnant mare serum is mainly follicle- 
stinmlating in action and has a much greater gonado¬ 
trophic action m intact immature rats than m 
hypophysectomized rats 1 The tests on this substance 
were earned out as previously described 4 , the animals 
being killed fifteen days after operation The results 
are summarimi m the accompanying table. 




Without 0 )»trogen 

With coittrogen 

( ondition of rat 
and treatment 

Me.an wt 

No of 

Mean wt 

No of 

of ovarlef* 
(m«m ) 

rat» 

of ovariet* 
(mfnn ) 

rata 

Normal 

11 ft 
(10-11) 

r» 



HviHJphyaootomlJM’d 

H> 15 davit post¬ 





operative 

1 ft 
(2 7) 

13 

9 0 
(ft 16) 

9 

It) mmi) PMS jo 

42 

(27 r i9) 

4 

112 

(79 lftS) 

3 

20 rngm PMS 10 

71 

(57 95) 

6 

202 

(10ft 250) 

:i 

2 ;> ml I MS 1 1 

I 

r> 

(24 4ft) 

ft 

HI 

(52 97) 

3 


/'Af.S 10 1h a concentrated exhaot of pregnant mare serum diluted 
w itli In atone p PMS 11 is a sample of pure serum diluted five time* 


While it would be premature to speculate on the 
wider implications of these results, it is obvious that 
no action on the pituitary gland can be involved 
nor can the maintenance of corpora lutea play any 
part, smee they are absent m the immature rat ovary. 
It is also clear that the role taken by the pituitary 
in the greater response of normal rats to gonado- 
trophio stimulation compared with the response m 
hypophysectomized rats will have to be reconsidered 
It should be emphasized that the dose of stilbcpstrol 
absorbed (as measured by weighing the tablets before 
implantation and at autopsy) was large, being 
150-200 pgm. per day This dose is much larger 
than any previously used m this connexion 6 . It is 
interesting to note that even these large doses did 
not produce any increase in the ovarian weight for 
normal animals of this size, so that oestrogen cannot 
be regarded as strictly gonadotrophic in the usual 
sense of the term. 

Experiments are in progress to give more detailed 
mformation regarding the quantitative relations and 
histological changes of the cestrogen effect, and to 
test the reaction with other gonadotrophins. 

P. C. Williams. 

Courfcauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W. 1. 

Feb. 14. 

1 "Bex and Internal Secretions", ed B AUpn, pp. 505, 987-992 
(London BaUH&ni, Tindall and Cox, 1939.) 

* Sec Deancsly, E., J. Kndocnnol, I, 36 (1939) 

• Dodds, E. C., Ootborg, L , Lawson, W., and Robinson, B., Naiukb, 

HI, *47 (193ft). 

4 Noble, It. t., Rowlands, I. W., Warwick, 1C. H., and Williams, V. C., 
J Endocrinol, 1, 22 (1939). 

•Bavold, H. L, Hlaaw, F. L, and Gre»p, R. 0., Amer J. PftyttoZ , 
114, 008 (1930). 


Experiments in Non-Sensory Cognition 

Two independent researches in this field have 
recently yielded mutually supporting results of con¬ 
siderable interest. 

One of us (W. W. C ) used simple drawings as test 
material In order to exclude processes of rational 
inference, and coincidental thinking, the subjects for 
these were selected by a random method immediately 
before each trial Fifty such* ‘originals’ were used, m 
five experiments of ten originals each About 2^0 
percipients took part., of whom none was ever m 
the same room as an origmal during a trial. In nearly 
all cases the original was put up in the experimenter’s 
study anti the percipients recorded their impressions, 
mainly by drawing, in their own homes The whole 
of the material thus obtained (about 2,200 drawings) 
was marked against all fifty originals by a judge who 
had not been concerned in the experiment and did 
not know which original was which Thus there was 
no possibility of the percipients inferring the probable 
nature of the original, or of their knowing it by 
sensory means, or of the judge's predilections biasing 
the outcome. 

It was found (a) that percipients Hcored significantly 
more ‘hits’ (resemblances) on originals of experiments 
in which they were working, as compared with the 
originals of experiments m which they were not 
working, than would be expected on the null hypo¬ 
thesis that there is only a chance connexion between 
the originals used and the flrawings produced 
(p < 0-0001) ; and (6) that ‘displacement' occurred 
to a significant extent ; that is to say, ‘hits’ were 
not necessarily made on the same occasion as that 
on which the original concerned was displayed, but 
might be early or late, though most frequent on or 
near the occasion of display. 

The other of us (S O 8 ) used specially randomized 
packs of cards, of which each bore one of five different 
symbols which percipients were required to name, 
under exfierunental conditions Aery carefully devised 
to exclude completely the ‘leakage’ of sensory clues 
to the percipient. A total of 128,350 guesses m 6,134 
‘runs’ of 25 each was collected from 150 percipients 
In 57,450 of these, the experimenter looked at the 
card while the percipient was guessing ; in the re¬ 
maining 70,900 cases he did not The results at first 
sight were null, for m the first series the exoesB of 
successes over the expected number was only 51. 
which is less than the standard deviation, and m 
tiie second there was a deficiency of 160, which is 
only 1-50 times the standard deviation 

The discovery of a displacement effect, as recorded 
above, however, suggested a possible reason for the 
failure to score, namely, that percipients’ guesses 
might refer to cards a few places before or after the 
one at which they were aimed It was accordingly 
decided to examine the number of hits made on cards 
1, 2, 3, etc., places before and after the guess. 

As a start, two percipients, one ,bf whom had done 
2,000 guesses and the other 800. were scored in this 
way up to a displacement of eight positions in each 
direction. In the first case, the three central positions 
show an excess of 178 hits over expectation, equi¬ 
valent to 5*82 times the standard deviation, giving 
P < 1CM ; in the other, the excess is 86-8, or 4*49 
times the standard deviation, giving P < 10* 6 . Either 
of these gives a highly significant result, even if taken 
as the best sample of the whole material. 

Thus the results of the card-guessing experiments 
confirm the displacement effect discovered in the 
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experiments with drawings ; and these have led to 
a type of effect in the card-guessing being brought 
to light which might otherwise have escaped notice. 

Full eubstantiatory details of both investigations 
will be published shoitly 

W. Whately Caeington*. 

Cambridge S O Soal 

Feb. 4 


A Mendelian Situation in the Birthcoat of 
the New Zealand Romney Lamb 

In our work on the inheritance of the abundance 
of halo-hairs in the birthcoat of the New Zealand 
Romney Iamb, interest has become centred in a genetic 
situation which we find ourselves a 
little surprised to encounter in a 
character of a marketable product 
of livestock other than colour 
While complexities are not lacking, 
it is plain that we are dealing with 
something more clear-cut than the 
usual multjfactorial flock of factors 
defying genetic analyse 

Lambs with gross abundance of 
halo-hairs on the mam area of the 
body, as well as on the extremities, 
are reported by breeders to make 
their appearance from tune to time 
It is safe to say, however, that they 
are not very common Those ‘gross’ 

Iambs we call A-type, N being the 
initial letter of the name of the 
breeder, Mr N P. Nielson of 
Tiakitahuna, who gave us our first 
ram of the typo in question. In 
several A-type lambs bom in var¬ 
ious experimental rnatings, it is con¬ 
cluded from their ancestry and/or 
breeding performance, that the genetic basis is multi¬ 
factorial, but m most A-type lambs bom at the 
College the genetic basis is manifestly relatively 
simple This is a summary of our findings from 
experiments in which well over a hundred A T -type 
lambs have been produced 

(1) Brooding results from two A-type rams, not 
related to one another, togetlior with results from 
rather numerous N -type descendants of theirs, make 
it look as if tins kind of coat were conditioned by 
a single dominant factor linked with the sex-in¬ 
fluenced factor for horns, with crossing -over occurring 
about once in ten or twelve times. 

(2) Some attention hoe been paid to horns by one 
of us (,T A S.) It happens that horns have been 
rather plentiful in non-A' experimental stock On 
the average the horns arc decidedly bigger in A T -type 
than in non -A' rams 

(3) Several pieces of evidence indicate that this 
A factor (or jiossibly A complex) sometimes comes 
to incomplete expression, so that the lambs fall a 
little Bhort of the abundance of halo-hairs regarded 
as properly gross. It may suffice to mention the 
following two points 

(а) In back-crosses of honied A-type rams deemed 
double heterozygotea, most of the near-A male off¬ 
spring have horns. 

( б) Most of the ewes chosen for back-crosses had 
few or no halo-hairs on the baok. The lambs could 
be separated almost sharply into two groups, those 


of the A-type and near-A-type and these with few 
or no halo-hairs on the back. There were very few 
with intermediate abundance of halo-hairs. 

(4) In back-crosses of heterozygous A-type (so 
regarded from their parentage) to not-A, some ratios 
are almost exactly 1*1, but in the offspring of some 
tested rams there is a deficiency of A-type, that is, 
an exoess of lambs definitely not-A. Whether this 
deficiency of A-type is significant, and how it is to 
be interpreted if it is real, are matters catling for 
further experiment. 

(5) One A 7 -type ram, with all his parents and 
grandparents not-A, was mated with not-A ewes with 
no, or few, halo-hairs on the baok. He sired 3 A-type, 
1 near-A, and 60 not-A. So far he has been mated 
with only four of his own daughters (all not-A), 
getting one of the A-typ© lambs and the near-A lamb 


just mentioned, and 2 not-A*. One of the other 
A-type lambs was from a daughter of one of our 
original A-typ© rams. 

(6) (a) A not-A ram sired by the original Nielsen 
ram was mated with not-A ewes sired by the same 
ram. He gave 10 lambs, all not-A. 

(6) A not-A T ram (without any halo-hairs on the 
back), the son of an A-type son of the original Nielsen 
ram, was mated with not-A ewes (with no or few 
halo-hairs on the back), daughters of the original 
ram or of one or other of his A r -type sons. The result 
was 2 typical A-type, 9 not-A with halo-hairs absent 
or of low abundance on the back. 

We arc able to suggest more than one somewhat 
elaborate explanation of our list of facts. Two linked 
complementary factors for A-type are favoured by 
one of us (P. R. McM.), while a dominigene is the 
pivot of another hypothesis. We are reminded of 
the recent work on another domestic animal by 
Kurzbauer and Marohlewaki, who find that ‘Two 
yellow dogs may produce black offspring and two 
black ones may produce yellow” 1 . 

F, W. Dry. 

P. R. McMahon. 

J. A. SUTHERLAND. 

Massey Agricultural College. 

Palmerston North, 

New Zealand. 

Dec. 11. 

MmW 2fwarft*? A bitract*, 7, 2 






Left A-type , eight not-A-type The latter hag no haiaj hairs 
on the main area, but many not-A lambs have some halo-hairs there, 

EVEN LARGE NUMBERS, BUT CHARACTERISTICALLY YE WEB THAN A-TYFE 

These lambs are twins. The father was A-tyf®, thk mother not-A, 

WITH NO HALO-HAIRS THE SIRE OF THE FATHER WAS A-TYF®, THE DAM OF 
THE FATHER HAD NO HALO-HAIRS. 
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Air Transport, Insects and Disease 

I have read with much interest Dr. A. D. Imms’s 
review (in Natube, January 13, p. 70) of Mr, Sarel 
Whitfield’s paper entitled “Air Transport, Insects 
and Disease”, and agree with both the author and 
the reviewer that the present position of this problem 
is still unsatisfactory 

In Dr Imms’s opinion, “no adequate and reliable 
control of insects in aircraft has been discovered”, 
which is true of insects in general, but is scarcely so 
of the class of insects to which ho especially refers, 
namel5 r , the carriers ot malaria and yellow-fever The 
evidence brought forward in our paper 1 , supported 
as it was by the opinion of reliable observers, shows 
that adequate control of mosquitoes in aircraft can 
be effected if the measures devwed by us, and by 
Dr Park Rose, are earned out 

The reason why these measures have not been 
generally adopted is, first, because the provisions of 
the International Sanitary Convention on Aerial 
Navigation place the responsibility for insect de¬ 
struction on the ground sanitary authorities of the 
various countries through which the aircraft passes , 
and secondly, because these local Governments are 
averse to delegating their responsibility under the 
Convention to aircraft oompaiues, with the result that 
a variety of different insecticides is still being used, 
and the manner of their application is equally varied 


Dr Imms’rt criticism is valid when applied to some 
other arthropods, and we have had correspondence 
recently regarding the possible carriage m aircraft 
of the cotton boll worm and of the Japanese beetle. 
We realize that the procedure devised for mosquitoes 
would be entirely ineffectual when applied to such 
parasites, and eminent entomologists, both at home 
and abroad, have been asked to advise us regarding 
a substance lethal to these arthropods and yet of 
practical application in a passenger-carrying aero¬ 
plane. 

Until such a preparation has been found, it is 
obviously impossible for aircraft companies to pro¬ 
ceed in the matter We consider that we have a 
method, adequate and trustworthy, against mos¬ 
quitoes , but until the biochemical side of the 
problem has been extended, we cannot take measures 
to destroy the more resistant parasites which may 
carry veterinary or agricultural disease. 

If Mr Whitfield’s valuable monograph, and Dr 
Imms's review of it, serve to direct attention to the 
nature of the problem awaiting solution, they will 
have done a great service to aerial transport. 

F. P Maorie 
(Chief Medical Officer.) 

Imperial Airways Limited. 

1 Mackie, F V , and Crabtree, H. 8 , ‘ Destruction of Mcm<iultou« in 
Aircraft", Lancet, 447 (August 20, 1038), 


Points from Foregoing Letters 


Thk presence of steric inhibition of coplanarity m 
certain polymethine (cyanine) sensitizing dyes is 
discussed by S. E. Sheppard, R. H. Lambert and 
R. D. Walker. It is adduced as a cause of modified 
spectral absorption and inefficiency of optical sensitiz¬ 
ing of silver halides. 

A. G. Mistretta and F. F. Nord describe experi¬ 
ments and give indications of a rule with regard to 
the relation between solvent and yield in the Gatter- 
mann synthesis using sodium cyanide. 

P. J. G. de Vos finds a second maximum in the 
curve for cosmic ray secondaries from copper similar 
to that observed by other workers usmg lead. 

In view of the large number of ‘free’ electrons 
present in graphite, namely, one per carbon atom, 
And the very low degeneracy temperature of the 
electron gas, indicated by the magnetic data, it is 
pointed out by K. S. Krishnon that the electronic 
speoifio heat in graphite ahould be much larger than 
in most metals. The available experimental data 
support this conclusion. 

It is known that both liver and yeast relieve some 
of the symptoms of pellagra and pernicious anaemia, 
and also that both contain vitamin B,. R. W. Viiter, 
H. S. Sohiro and T. D. Spies have administered 
heavy doses of this vitamin, intravenously and orally, 
to patients suffering from pellagra and pernicious 
anaemia, with beneficial results 

P. C. Williams states that the atrophy of the 
ovaries that follows hypophysectomy may be pre¬ 
vented, in the immature rat, by the implantation of 
a tablet of the synthetic oestrogen stuboastrol two 
days after the operation. The ovaries thus main¬ 


tained respond to the injection of pregnant mare 
serum, both quantitatively and qualitatively, much 
more like the ovaries of mtaot rats than like those 
of untreated hypophysectomized rats. 

W. W. Carington and S. G. Soal, working with 
simple drawings and with special cards respectively, 
under the most rigorous possible conditions, find 
significant cognitive relationships between the test 
material and the guesses made. In the first case, 
percipients score more hits on the drawings used in 
the experiment m which they were concerned than 
on those of other experiments ; in the second, two 
sample percipients have been found to score heavily 
above expectation on the three cards preceding, 
coinciding with and following the guess, taken as a 
group. 

Certain lambs of the New Zealand Romney breed 
are bom with great abundance of so-called halo hairs 
m the fleece. F. W, Dry, P. R. McMahon and J. A. 
Sutherland have examined this condition genetically. 
Mendelian inheritance of the character is indicated, 
but no agreement has been reached as to the factors 
and mechanism concerned. 

The Chief Medical Officer of Imperial Airways, 
Ltd., writes to confirm a comment mode by Dr. 
A. D. Imms that the present position with regard 
to air transport in its relation to the transmission of 
disease by insects is unsatisfactory. He states that 
satisfactory measures against mosquitoes have been 
devised, but are not generally adopted because the 
responsibility for taking action is m the hands of the 
ground sanitary authorities instead of the aircraft 
companies. Measures against insects other than the 
mosquito are being sought. 
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RESEARCH ITEMS 


Mangarevan Archaeology 

In the course of the expedition to the Mangarevan 
Islands of the Bernice I* Hwhop Muwum, Honolulu, 
under Dr. Peter H Buck in 1934, an archaeological 
survey of sites on Mangarevu itself as well as of stono 
structures on neighbouring atolls was made by 
Kenneth P Emory (Bull 163, Bernice P. Bishop Mus. 
1939) Owing to the use of the stone for budding by 
missionaries all important structures in the Man* 
garevan gioup have now disappeared, but for¬ 
tunately the stone structures left by the Mangarevan 
inhabitants of Temoe atoll, 25 miles to the south¬ 
east, are intact Here the largest structure is a plat¬ 
form 21 feet wide and 58 ft long It has an unenclosed 
court on the inland side extending 30 feet from the 
face of the platform Across the court face are two 
high steps The largest structures m Tcmoe had 
burials in small vaults at the lop In two maraes, 
open vaults at ground level are larger and more 
carefully constructed than the vaults containing 
burials. These, it has been reported, were considered 
the dwelluig-placo of the god of the marae The 
nearest parallels to the Mangarevan maraes are 
certain image ahu of Easter Island, m which the 
platform is stepped on the court Ride, and at the top 
of which burials were made The Easter Islanders 
added images of stone along the back of the plat¬ 
form Probably the features shared by the Man¬ 
garevan and Easter Island structures had a common 
origin, posKihly original features of Marquesan culture 
with which l>oth Mangareva and Easter Island 
exhibit affinities, but winch evidently have >>eon 
modified m the Marquesan, where Hacred structures 
are not uniform, nor of the type of Mangarevan 
and Easter Island sanctuaries. However, like the 
Easter Islanders the Marquesnns set up large 
linages on their sacred structures , but the 
Mangarevans lacked both the tunlxT and the tuff 
which would have permitted the making of such 
images 

Toxicity of Snake's Venom 

It is the general impression, and has been definitely 
stated by workers in America and Australia, that 
snakes in captivity from which venom is repeatedly 
extracted gradually yield smaller quantities, and that 
the venom decreases in potency These statements 
are not confirmed by tile observations of N O'Connor 
Wolff and Thomas S. (htlions made upon a group of 
twenty-one water moccasins (Agbstrodon pmcivorus)* 
used for venom extraction over a period of two years 
(Copem . 234 , 1939) The ‘milking’ took place at 

irregular intervals, the longest tune between ex¬ 
tractions being six months and the shortest three 
weeks The venom having been collet tod was 
measured, centrifuged to remove epithelial scales, 
and then dried either by gentle heat or m a desiccator 
under vacuum Toxicity was determined by intra¬ 
venous injection into pigeons of a solution of the 
dried venom to determine the minimum lethal dose 
A table is given recording complete data regarding 
the extractions over the two-year period. At the 
earliest extractions the average amount of venom per 
snake on the first three occasions was 0 500, 0*486 
and 0*617 o.c., while on the last three extrac¬ 
tions the averages were 0 560, 0*777, and 0*722 c.c. 


Similarly the first minimum lethal doses averaged 
2,000, 1,300 and 1,577 per snake, while the last three 
averaged 2,520, 1,970 and 2.500 The table shows a 
considerable range of fluctuation throughout the 
period, but seems to establish the contention of its 
authors that neither quantity nor toxicity decreased 
owing to repeated extractions 

Marquesan Insects 

Tub Pacific Entomological Survey, dealing m the 
mam with the fauna of the Marquesas Islands, is a 
project organized and directed by institutions m 
Hawaii As the result of expeditions sent out 
under its auspices a largo addition to knowledge 
of the insects, and related arthropods, of the area 
concerned has* been made Under the title of “Mar* 
quesan Insects—III’* published in 1939 as Bulletin 
142 of the Bernice P Bishop Museum, Honolulu, 
the latest contribution on the work of the Survey 
has come to hand and it. marks the end of the present 
programme The longer articles in the Bulletin are 
concerned with Crustacea (Tahtridir), Spiders, Acarina 
and Ohelonethida Among the insects themselves, 
the article on Scolytiche by C, F C. Beeson is of 
interest since it records the first known hark beetles 
from the Marquesas ; more than two hundred 
specimens, representative of five genera and twenty- 
one species, were dealt with Two new genera of 
Hyrirometruiic, or water-bugs, are described by H. B 
Htmgerford, and a now Blastophaga from the 
indigenous Ficus of the Marquesas is dealt with 
by (1 Grand) Other papers on the Insect a include 
contributions by H H. Knight on new species of 
the hemipterous family Mindir. 

Experimental Taxonomy 

J W. Gbeoob (New Phyt , 38, 293-322; 1939) 

has continued his analysis of wild populations by 
examining the differentiation of North American and 
European plantains. He shows that Plantago 
imintima, P alptna , P carinatei y P juncoidefi y and 
P. olxganthun of North America, Greenland, and 
Europe form an inter-fertile group which is diploid, 
while Alpine tetraploids form another group He 
points out that variations within one sub-region 
overlap with those of another, but that the means" 
of measurable characters within a population may 
differ from the mean of another population Thus 
bracts and sepals of North American plantains are 
broader in proportion to length than those of northern 
Europe. The mean values of the sub-regions regarding 
this index and that of tho ratio scape length to spike 
length show a gradient from low values in western 
America, rising in eastern America, Iceland, Faroes, 
Britain to a maximum in Sweden, and falling again in 
southern Germany. Data regarding various other 
measurable characters show similar geographieal 
gradients, but it is important to note that irregulari¬ 
ties in small localities sometimes occur. The author 
points out that classification founded upon the 
complex of characters in an individual is not so 
useful in experimental taxonomy as that of the 
average of characters in a population. The data 
illustrate the fact that growth and physiological 
characters behave in a similar maimer to qualitative 
or morphological characteristics. 
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Diamond Deposits of Tanganyika Territory 

Although diamonds have been worked in Tan¬ 
ganyika for sixteen years, no comprehensive publi¬ 
cation covering the geological and economic aspects 
of the industry has appeared until now. bulletin 12 of 
the Geological Division, 7' T., by G. J. Williams, comes 
at an opportune time, just as the original finds are 
reaching the end of their productivity, since it gives 
an account of most of the country in winch kimberlite 
(the home of the diamond) is known to occur, and 
provides a useful guide to prospectors in other aroas 
The kimberlite occurrences are mainly in the central 
granite bathohth of Tanganyika The individual 
pijjes tend to bo localized at or near geological 
contacts (for example, against dolarite dykes or 
remnants of basement rocks) or fracture zones. 
There are, however, groups of pipes without visible 
connexion with pre-existing structures, owing—at 
least ui part—to the existence of thick covers of 
superficial deposits Here the soar.ch for such 
minerals as llmemte, garnot and zircon in the sub¬ 
soil is most likely to lead to the body of kimberlite 
from which they were derived. Areas likely to repay 
prospecting are suggested from evidence in Tan¬ 
ganyika alone, the sgc of the kimberlite mosses 
cannot be determined exactly They are, however, 
pre-Pleistocene and pOHt-early Jurassic , a tune- 
range within which falls the late Cretaceous age 
established for the South African pipes The Bulletin 
contains a map of the kimberlite province of Tan¬ 
ganyika and also a map showing the distribut ion of 
kimberlite pipes ami fissures throughout Central and 
Southern Africa 

The Quetta Earthquake of 1935 

This earthquake has been studied in some detail 
by K. R Ramanathan and S M. Muklierji of the 
Colftba Observatory, Bombay (He c QeoL Sum India, 
73, Pt 4, 483 513 , 1938) It will be recalled that 
damage was caused by tins earthquake along a tract 
of land extending from Ualeli just north oi Quetta, 
through Dmgar and Mastung to Mand-i-IIaji, and 
including the Shirmab Valley to the west of the 
Mastung-Kalat Hoad. It is an area about 68 miles 
long and 16 miles wide The surface crack extended 
from about 30 3° N., 66 9 K , to 29 1° N . 66 5 E , 
the centre of the region of maximum disturbance 
being 29*7° N., 66 * 7 ° E The seismological data used 
for the present study were the seismograms from 
Bombay, Agra, Calcutta, Hyderabad and I\ odaikana) in 
India, together with fifteen seismograms from foreign 
observatories. Miss Bellamy, of Oxford, supplied 
readings from 142 observatories. From these data 
the authors concluded that the best position for the 
epicentre was 29*6° N., 66-5° K., slightly to the south¬ 
west of the permanent maximum displacement but 
well within the region of maximum macroseismic 
effects The origin time of the earthquake was 
May 30d. 21h. 32m. 58-5s (iMT. Among the 
prominent features of the seismograms were the 
gradual increase of amplitude interrupted by larger 
and larger impulses, and the large amplitudes of the 
long waves compared with those of the preliminary 
phases, suggesting block movement and a shallow 
depth of focus (Less than 10 km.) This was also 
deduced on other grounds. The energy of the earth¬ 
quake was estimated to have been about 10 *‘ ergs, 
or 1/2,000 that of the Great Assam earthquake of 
1897. A list of aftershocks recorded at Agra is 
given. 


Viscosities near Absolute Zero 

With financial aid from the Smithsonian Institu¬ 
tion, Prof. W H. Keesom and G. E. Macwood have 
determined the viscosities of liquid helium and hydro¬ 
gen and of hydrogen vapour at temperatures near the 
absolute zero (Leyden Comm,, No. 254). Their 
method is that, of the oscillating disk, which is 5 cm. 
in diameter and is suspended by a phosphor bronze 
wire of 0*05 mm diameter and 25 cm long in a 
cylindrical box of a little greater diameter, the top 
and bottom plates of which can be placed at various 
distances from the disk. The decay of the torsional 
oscillations of the disk wore observed by the mirror, 
telescope and scale method. The apparatus was 
standardized by using in it helium gas of known 
viscosity. The viscosity of hydrogen is normal in 
both states For the liquid it doorcases from 210 
micro-poise at 15° K linearly to a little more than 150 
at 18° K , then more Blowly t.o 140 at 20 ° K. For the 
v apour it increases from a littlo less than 10 micro-poise 
at 14 5° K to 13 at 21° K linearly, and is independent 
of pressure The viscosit y of liquid helium is abnormal. 
It increases from 1 *8 micro-poiso at 1 3° K at first, 
slowly, then rapidly to 17*5 at 2*1° K., where there is 
Horne uncertainty From this point it mcreases to 
25 at. 3 n K. and to 29 micro-poise at 4° K 

Observations of the Zodiacal Light 

Mohd A R Khan, Begumpet, Deccan, has sent 
a description of his observations of the zodiacal light 
on December 17, 1939, at 5.30 a.m , Standard Indian 
Time The phenomenon produced the impression of 
two conos, one within the other, the inner cone being 
the brighter of the two. The apex of the inner cone 
rested on y Virgmis, and £ Virginia, (i Librae and 
\i Serjxmtis lay approximately oti its northern bound¬ 
ary On the southern boundary wero 76 Virginia, 
20 Libras and <p l and 9 ® Lupi The apex of the outer 
cone appeared to extend to p Leoms, and 109 Virgnus 
and n Hydra* were on its northern and southern 
boundaries, respectively. The light thus presented 
tho appearance of a tall double cone, broad at the 
base near the horizon, and getting quickly narrower 
and narrower towards the apex A similar con¬ 
figuration was observed on December 1 2 at 5 a m 

Structures of Sulphury] and Thiophosphoryl Fluorides 

As the relations between bond longth and bond 
character are not. well understood for molecules con¬ 
taining semi polar double bonds, the investigation of 
and PSF* by the electron diffraction method 
{D. P Stevenson and H. Russell, J Atner Chem 
Sac , 61, 3264 ; 1930) is of interest. The distances 
predicted by the standard covalent, radii are P F 
1*74 A , P —S 1*95 A., whilst those found are 1*51 
and 1 * 85, indicating resonance with a larger pro¬ 
portion of ionic structures than for the corresponding 
chlorine compound, and due to a considerable triple 
bond character made possible by the large electro¬ 
negativity of fluorine and the small difference in 
electro-negativity between phosphorus and sulphur. 
The relatively small angle 99*5° F-P-F is not inter¬ 
preted for lack of data The S-F distance in SO»F t 
is 1*56 A , which is less than the single bond distance 
calculated from the standard covalent radii, but the 
shortening is not so great as w found with the 
fluorine derivatives of phosphorus. Although there 
is much more shortening in the S-Hal bond m 
SO g F t than m SO s (T it the 8-0 distance 1*43 A. in 
SO # F. is the same as that in SO„ SO, and SO t C] g . 
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PREHISTORIC PEOPLES IN SOUTH AFRICA 


D R. ROBERT BROOM’S recent discoveries m 
the Transvaal of important evidence bearing 
upon tho origin and descent of man have tended to 
overshadow another field of anthropological investiga¬ 
tion in South Africa winch, though more localized in 
its application, ranks m African othnology os scarcely 
of lesser significance fpr studies of the evolution and 
distribution of prehistoric racial types The problem 
m question arises from tho recognition by Dr. A 
Galloway* in the skeletal material from the remark¬ 
able* prehistoric sites ot Mapungubwe and Bambady- 
analo, recently excavated, of a new race, the Bush- 
Boskopoid, associated with and apparently responsible 
for the minmg operations which figure conspicuously 
among the activities of the prehistoric inhabitants of 
Rhodesia The physical characters of the raoe of 
miners, their relation to the Bantu-speaking peoples 
who later camo to form tho predominant population, 
and how far the Bush-Boskopoid of Mapungubwe 
constitutes the type, are discussed in a sories of 
communications made recently to the Rhodesia 
Scientific Association {Transactions, 37 ; 1939). 

In reference to certain human remains found in 
excavations at various times since 1934, which are 
recorded in detail by A. E Phaup, the evidence of 
the prehistoric skeletal material as a whole from 
Rhodesia is summarized and discussed by Prof. M. R 
Drennan. 

By way of preface it is remarked that the remains, 
both male and female, appear to be those of indigenous 
natives living under tribal conditions, and using 
metals They differ from the present Negroes of 
South, East and West Africa in that their skulls 
were longer and narrower than the average, their faces 
were more prognathous and their brains smaller. 
They were also shorter. They resemble the “Bush- 
Boskop” raoe of Mapungubwe and Bambadyanalo, 
and are similar to tho more modem “Hottentot” type, 
seeming intermediate between Bush and Bantu, with 
some of the characteristics of both. They also show 
affinities to the Cro-magnon race of Europe. They 
buried their dead in caves and the ancient workings 
of prehistoric gold mines. The bodies were probably 
clothed or covered, and personal ornaments and 
small utensils were left on or near the body. 

The remains were found in different conditions 
throughout Southern Rhodosia as follows : 

Penhalonga On the IJmtali Mission Farm among a 
group of granite blocks and under the largest was a 
natural wedge-shaped cavity 50 ft long and 20 ft. 
wide, which had been walled in. The floor was 
covered with bones and scattered groups of small 
beads of blue glass and ostrich-shell. Four skulls, 
three male and one female, were available for 
examination and were pronounced in a report by 
Dr. Drennan at the time to be “a good sample of 
some native group, . . quite comparable to the 

existing groups of natives” 

Makoni District. From a large limestone cave on 
Romsley extension farm came a human skull and 
tibia, animal bones, clay pots, grinding stones, a 
copper bangle and a spear-head. Dr. Drennan 
pronounced the skull to be female and “typically 
Bantu'*, closely resembling two Moshona skulls. 
Carolina Claims, Mazos. An almost complete 

* Galloway, A., "The Skeletal Remain* from Mapungubwe In ‘Map* 
uagubwe: Ancient Bantu Civilisation on the Limpopo’ Edited by 
Lao FoucM Cambridge, 1037. 


female skeleton was oolleeted by the late T. H. Wilson, 
of the Geological Survey, from the Carolina gold 
claims, about a mile south of Jumbo siding, in workings 
in a small hill of banded ironstone. The skeleton 
was found in reopening one of the old shafts. With 
it were eight rusty iron rings. Dr Drennan’s report 
states that the remains are those of a young female 
of native type aged about twenty years. The skull is 
comparable with that from Penhalonga, and “defin¬ 
itely negroid in every respect”. 

Eureka Mine , Sipolilo. Two fossilized fragments 
of a human femur were found in an ancient working 
of the gold mine. They show extreme degrees of 
platymena and pilastering, features practically never 
occurring in this degree in Europeans, moderate in 
Bantu, but a marked feature of Bushman and 
Hottentot. A fragmentary skeleton of an infant 
found later, while indeterminate owing to age, is 
as regards the cranium typically ‘negroid’, while the 
mandible is definitely ‘Bush-Boskop*. 

Jnyanga. Fragments of a skull from the Van 
Niekerk ruins, found lying under a largo granite slab, 
apparently belong to a young female of about 
fifteen years of age. The measurements are very 
similar to those of the female from Penhalonga 

In his further review of the skeletal material from 
Southern Rhodesia as a whole supplementary to the 
report to which reference is made above, Dr. Drennan 
states that his interest in the ancient gold miners 
and other prehistoric inhabitants of Southern 
Rhodesia was first aroused by the skull from the 
Gwalo mine presented to the South African Museum 
by Sir Clarkson Tredgold in 1017. In this skull the 
features of Bushman, Hottentot and Bantu types 
are curiously and strikingly blended. Next came the 
skull from the Planet Mine, Bulawayo, which, while 
showing certain Bantu characters, is predominantly 
Bushman, and with reservation might be assigned 
to the Bush-Boskop group. 

The material described by Mr, Phaup, though all 
legitimately prehistoric Rhodesian, falls into two 
groups—those with, and those without, a definite 
association with mining activities. In the mining 
group fall the Mazoe, the Eureka, and the Van 
Niekerk specimens ; they all belong to the same 
physical type and are all women or children. The 
Makoni skull also belongs to the same physical group ; 
but the group from Penhalonga seem to approximate 
more to the modem type. 

While Dr. Drennan finds a considerable measure 
of agreement with Mapungubwe, there are also 
significant differences. The material from Map¬ 
ungubwe and Bambadyanalo, to which Galloway 
applies the term Bush-Boskop, is not homogeneous, 
but includes three or four different elements. In the 
present series, however, there is no instance of the 
absolute long-headedness or big-brainedness of the 
Boskop raoe, so prevalent at Mapungubwe and 
Bambadyanalo, nor is their relative long-headedness 
to be accounted for as a mixture of Bushman and 
Boskop strains For this we must look to a pre-negro 
strain. The pronounced prognathism of the present 
group emphasizes their negro character; but it is 
absent at Bambadyanalo. 

It is thus impossible to reconcile the two findings 
at present; but it may turn out eventually that it is a 
difference between the exploiters of gold on otie hand. 
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who show a preponder&ae© of Bush-Boskop character 
typical of the southern prehistoric peoples, and of 
the actual miners on the other hand, who show more 
negroid character inherited from northern pre-negro 
types suoh as Elmenteita man. 

Upper jaws of a Boakop type attracted the atten¬ 
tion of Prof. Raymond Dart in 1938 to the Cornucopia 
site at Ruaape, Umtali, on which Mr. Barnes Pope 
had been engaged in trenching with the view of dis¬ 
covering the nature of the material there, which had 
attracted the ancient industrialists responsible for the 
workings of which evidence had been discovered. 
The appearanoe of a Boskop type was unanticipated 
as ail previous skeletons from anoient workings in 
Rhodesia had been described as Bantu (Keith, 1931) 
or Bush (Drennan, 1930). 

Mr. Barnes Pope, excavating in depressed areas 
with a luxuriant growth of trees and herbage, which 
had been disturbed on a grand scale at some past 
period of time, revealed consistently* four layers • 
(1) the vegetation layer, (2) the gravel or barren 
layer, (3) the fertile layer, (4) the bed-rock layer. 

The bed-rock layer consisted of granite boulders 
and the disintegrated granite which forms the basis 
of the area in which the ancient miners worked. The 
material which attracted them was either the rich 
brownish-black iron oxide grains, to be used either 
as a cosmetic or as a source of metallic iron, or 
alternatively the tin, which though not now found 
in paying quantities, may originally have been rich. 
This layer varies from three to forty-five feet. 

The fertile layer, from which all objects found 
underground have come, varies from three inches to 
several feet in thickness but usually is only twelve 
inches in height. Here are crude potsherds, skeletal 
remains, beads, slag, a button of melted tin, etc. 
Curious arrangements of objects have been discovered. 
Under a flat stone were thirteen stone phalli. Here 
there were no bones ; but in another place a skull 
was found accompanied by fifteen phalli. A second 
skull was found at a depth of fifteen feet, but without 
accompanying objects. 

It may be inferred tliat two forms of burial were 
practised : (a) simple and sometimes phalli accom¬ 
panied burials at the mining face, probably burials 
of miners; and (6) cylindrical stone monument 
burials in the ‘mine-filling’, probably burials of 
important individuals. 

The 'mine-filling 1 process can be separated into 
two distinct phases represented by the sterile layer, 
composed mainly of earth displaced by the miners, 
and the vegetations! stratum-humus, twelve to 
eighteen inches in thickness, representing the flux 
of a considerable period of time—certainly several 
hundreds and it may be even thousands of years. 
At Zuurberg the humid period represented by the 
black soil over the former land surface is dated 
tentatively at 1800 b.g. 

This date, which applies to the earliest levels in 
whioh occur 'Bushman' burials on the Zuurberg site, 
is correlated by Wells with the “classical rainfall 
maximum’* of C. E. P. Brooks (1922), dated at a 
period extending from 1800 b.c. to ▲.]>. 500. The 
a ss e s sm ent of rate of deposition in South Africa, 
however, is notoriously difficult and uncertain. The 
period under investigation wee one of aridity and 
erosion, rather than of precipitation. The rate of 
deposition of earthy vegetable layers at the present 
day m (South Africa has not been determined; but 
whils it wonUd he rash to jump to the conclusion that 
the l$~18 in. earthy vegetable layer is referable to 


the same period as the Zuurberg material, the tenta¬ 
tive suggestion of "even thousands of years” may 
be no exaggeration. 

At the same time, cultural evidenoe from certain 
sources whioh have been under review may point to 
the later limits, for whioh an approximate dating 
might be suggested. While weapons and implements 
of iron are very similar to those collected on anoient 
ruins of medieval date, or even to those of the modem 
iron-worker, certain assemblages of beads are com¬ 
parable to those of the Great Zimbabwe acropolies, 
that is, of the ninth to tenth centuries of our era, 
though here again allowance must be made for 
survival in fashion. 

Turning to the skeletal material found on the 
Cornucopia site, L. H. Wells, in describing the two 
skulls, stresses their great length and relative narrow¬ 
ness. Thus the more complete of the two measures 
201 mm. at its maximum length, while the maximum 
breadth is only 130 mm., giving a cephalic index 
of 65*0. The corresponding figures for the second 
skull are estimated at: maximum length, 190 mm. ; 
maximum parietal breadth, 127 mm.; cephalic 
index, 66 5 approximately. The oranial capacities, 
respectively, are 1,425-1,500 c.c. and 1,300-1,350 o.c. 
In both, the bones are thick and massive and slightly 
mineralized. 

The feature, however, which is singled out as 
especially noteworthy is the remarkable size of the 
palate and the teeth. In the first skull, the longi¬ 
tudinal and transverse diameters fall just within 
the maximum recorded for the South African Negro 
while the height of the palatal vault above the grind¬ 
ing surfaces of the teeth is greater than in any Negro. 
Moreover, the form is different, the incisors forming 
an almost straight line between the canines. The 
palate is thus quadrilateral rather than horseshoe- 
shaped. Except that it is much higher in the vault, 
this palate agrees with the Boskop type. 

Both skulls agree in presenting very few negro 
features, while of their non-negro features, the 
majority are proper to the Boskop type. 

Yet although these skulls reoall the Boskop type, 
they also diverge widely from it. The significance of 
these findings becomes apparent on reviewing the 
skulls previously found in similar circumstances. 
The number found in Rhodesia is small. Skulls 
examined by Shrubsall and Keith were classified as 
of negro type, but probably these conclusions call 
for revision in the light of further knowledge. 
Galloway has recognized both Bush and Boskop 
features from Penhalonga. The Comuoopia find has 
revealed the association with an ancient occupation 
site of skeletal remains which are predominantly of 
non-negro type. They represent a type whioh there 
is good reason to believe preceded the Bantu-speaking 
Negro. Suoh a strongly marked Boskopoid type is 
already well known in the southern portions of 
Africa. The same elongated and low-vaulted skull 
has been found among the Hottentots and, it has 
been shown, can arise from the mixture of large-headed 
Boskop and small-headed Bush types. The most 
remarkable development of the last few years in 
South African anthropology has been the demon¬ 
stration by Galloway (1937) that “a homogeneous 
Boskop-Bush population physically akin to the poet- 
Boskop inhabitants of the coastal eaves” was asso¬ 
ciated with the Iron Age civilization of Mapungubwe. 
It is concluded that the Comuoopia people, if not 
identical wfth the Mapungubwe type, are very similar 
in most respects. 
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A SLIDING RATE ELECTRICAL METER 


I N a paper published in the Journal of the Institution 
of Electrical Engineers of January, Dr. Unz of 
the Iraq Petroleum Co , Ltd , has suggested a new 
type of electrical meter, to replace the existing 
maximum-demand indicators The object of the 
maximum-demand indicators is to enable the supply 
station to charge its consumers not only m ac¬ 
cordance with the number of electric units consumed, 
but also m proportion with the demand on the 
station at the time during wliich they were con¬ 
sumed. In the early dayB of the use of this system, 
the meter bill consisted of two components, the first 
being at a constant rato for all demands not greater 
than a certain minimum rate, and the second com¬ 
ponent being charged at a higher rate when the 
demand exceeded this rate. The object was to 
influence consumers to be economical with their 
lighting when they were consuming at the higher 
rate. Economy at these times 10 most important to 
the supply company, which is otherwise forced to 
buy large quantities of expensive reserve plant, 
used only for a short tune every day when the 
demand is excessive 

Improvements to the demand-cl larging system 
have been effected by means of peak-load meters, 
load-levelling relays and time-switches, as well as by 
various refinements of the tariffs, but these are of 
limited application. A meter is required which would 
automatically fix the price level of each consumed 
unit as a funotion of the power at which it is applied, 
and integrate such prices to a total amount. The 
consumer would know that the price of a unit con¬ 
sumed at half load would be much lower than that 
consumed at double full load. He could therefore 


endeavour to reduce his electrioity bill by improving 
the load factor to the utmost, but need never be 
afraid of being penalized for exceeding his usual 
demands. The supply undertaking, on the other 
hand, would have the full benefit of a rational and 
simple charging system, without the neoesaity of 
providing duplicate measuring instruments and 
wiring. 

An integrating watt-hour meter having a curve for 
the speed characteristic instead of a straight line 
would serve the purpose. The meter readings would 
then not be in kilowatt-hours but in what might be 
termed ‘key-unite* These readings would be pro¬ 
portional to the amounts of money due, as in load- 
rate prepayment meters or in double-tanff meters 
with a single counter tram. 

The speeding-up effect described above can be 
obtained in a meter either by making the driving 
torque proportional to a power of the load higher 
than the first, or by reducing the retarding torque 
of the brake. Dr. Unz states that the latter method 
is constructionally easier, and m addition it has the 
advantage that the existing driving elements with 
all their oomjiensating devices can be left untouohed. 
The constructional details of the proposed braking 
element are shown, its equivalent electric circuit is 
considered, and its performance discussed. The 
reconstruction of the meter characteristic is outlined, 
and the errors and compensation methods briefly 
discussed 

The device offers new facilities in the application 
of demand charges. It works on the same principle 
as a standard watt-hour meter, and deviates from 
the latter only in regard to its speed 'characteristic’. 


THE MUSICAL PITCH OF ORCHESTRAS 


I N the English edition ol the second quarterly 
bulletin of the “Centro Volpi di Elettrologia" 
published m Venice last year, there is an interesting 
article by G. 15 Madella surveying investigations 
which have been recently made on the frequency 
of the reference note of aTi orchestra. The history 
of this problem was discussed in an article in Nature 
of November 5, 1938 (p. 820), by Dr. G. W. C. Kaye, 
who also described the proceedings of the inter¬ 
national congress which made recommendations in 
1939 (see Nature, May 27, 1939, p. 905). 

Madella describee a senes of measurements made 
during a period of a month m the Electro-acoustic 
Department of the Istituto Elettrotecmoo Galileo 
Ferrarie in Turin at the request of the Italian Com¬ 
mittee on Acoustics. Some of the results obtained 
are given below. A standard frequency of 400 was 
obtained from that of the institution standard, 
which operates at 1,000. This gives an accuracy 
quite sufficient for the purpose- The two tensions 
thus obtained having the unknown frequency and 
the frequency of 400 are then applied to a copper 
oxide modulator. The frequency beat obtained in 
ibis way is applied to the plates of an oscillograph 


and then registered by means of a photographic 
recording machine. The accuracy obtainable varies 
according to the time-length of the note studied ; as 
a rule, it is about a tenth of a cycle. Attempts to 
apply stroboscopic methods were unsuccessful as 
these methods tire £he eye of the observer and are 
therefore not suitable for systematic measurements. 

The tuning frequency, on the average, was found 
to be above 435 ; during the transmissions of operas 
and symphonic oonoerte, values of the order of 441 
were observed. 

During the transmission of piano performances or 
of performances comprising pianos and vooal or string 
instrument groups, lower frequencies were nearly 
always observed, often in the neighbourhood of 435* 
with differences of less than 0-5 cycle. At a violin 
and piano concert the frequency most often heard 
was 437*1, but at a symphonic concert the frequency 
most frequently noted was 442 , the maximum being 
444*8 and the minimum 439 * 7 . 

The results are partly explained by remembering 
that when a piano is accurately tuned, the tuning is 
maintained without variations of practical import- 
ance. Wind instruments, even if well tt mad at the 
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beginning* have a tendency after a time to increase 
the frequency of the emitted note because of the 
heating produced by the breath of the player. Finally, 
string instruments allow the player within certain 
limits to follow the tune of other instruments, and 
the same is the case with singers. 

No evidence was found to confirm the generally 
stated order of variation in which the mean tuning 
frequency tends to increase during the execution of 


selections by an orchestra. The frequency of the 
pitch which is observed during the tuning of instru¬ 
ments before starting the performance tends to be 
maintained as a mean value during the whole per¬ 
formance. As few tests of this have been made, 
it would be advisable to make further investigations; 
if confirmed, it would be of importance in relation to 
the choice of the steps apt to modify the tuning 
frequency. 


TEMPORARY PRESERVATION OF ANIMAL SPECIMENS 


M R. J. R. NORMAN, of the British Museum 
(Natural History), hew abstracted and trans¬ 
lated the following from a letter he has recently 
received from Dr. Paul Chabanaud, of the Museum 
National d’Histoire Naturelle, Paris : 

On learning the news of the sensational discovery 
of Isatimeria chalumnae 1 , there can be, I imagine, 
few naturalists who were not seriously perturbed 
by the thought that it was only by the merest chance 
that this extraordinary living fossil was not irre¬ 
trievably lost.. Indeed, our congratulations are due 
to all those who have succeeded in saving this price¬ 
less specimen, although we must deplore the fact that 
its final state of preservation is so far from satis¬ 
factory. 

Even if fishermen do not often find a representative 
of the Mesozoic fauna in their nets, how very few 
of the interesting specimens captured by them daily 
t hroughout the world find their way to our museums 
or laboratories. Even in the case of the species well- 
known to science, the larger individuals are rarely, 
if ever, preserved, and our knowledge of the size 
attained by certain animals (for example, the halibut— 
Hippoglossu* Mppoglos&us (L.); Borne of the 
Sduroids; and very many Elasmobranchs) rests 
largely upon hearsay, or upon the examination of 
fragments (for example, the ‘saws’ of Pristis). 

Naturalists travelling abroad are compelled to 
forgo the collection of individuals exceeding a oertain 
size (except in the form of skins), solely because their 
preservation by ordinary methods (alcohol or forma¬ 
lin) necessitates the use of containers so large that 
their transport is quite impracticable. 

There is, however, an extremely simple and quite 
inexpensive method of preserving animals, both 
large and small, and in particular fishes : this is by 
the use of sodium chloride or sea salt. I speak with 
some knowledge on this subject, as I have used the 
method myself on many occasions. 

All that is necessary is to place the animal in a 
basin or dish, or preferably on a board or something 
of a like nature, and to cover it with a heap of salt, 
being careful to introduce as much of the salt as 
possible into the mouth and gills, as well as into the 
abdominal cavity through an incision previously 
naade in one side of the body. The effect of the* Balt, 
of course, is to absorb the fluids from the organism. 
After some hours, that is to say, on the next day at 
the latest, the specimen should be turned over, 
drained* and the diluted salt replaced by fresh. 

If the animal is of small or moderate size no further 
treatment is usually required, but if of considerable 
volume it may be necessary to repeat the operation 
several times* cars being taken to turn the body over 
each time. Naturally, the hygrometric state of the 


surrounding atmosphere will tend to accelerate or 
retard the process as the case may be. 

The desiccation of the specimen must be made as 
complete as possible, since, of course, the sodium 
chloride does not fix the tissues, and its preserving 
powers depend entirely upon its strong hydrophilism, 
the org&mc tissues treated by the salt being dehy¬ 
drated and at the same time rendered unsuitable for 
the proliferation of destructive organisms such as 
bacteria, moulds, etc. 

Thus, it is absolutely indispensable, especially 
m warm and humid climates, to obtain this dehydra¬ 
tion as rapidly as possible, the animal being, in fact, 
converted into a ‘stock-fish’, which can be readily 
packed in any sort of box or crate, with no other 
packing than the salt itself. 

By using this method I have been able to obtain 
very large specimens of fishes (for example, Psettode# 
belcheri Bennett, a flatfish from the north-west 
coasts of Africa, and enormous heads of halibut from 
Newfoundland), which would have been extremely 
difficult, if not impossible, to procure otherwise. 

When the specimen reaches the museum or labora¬ 
tory it should be soaked in fresh water for just long 
enough for it to resume its natural form ; after this, 
it can be finally immersed in alcohol or formalin. 
The complete elimination of the saK is quite unnec¬ 
essary, since its presence does not harm the final 
preservation. 

I have never experimented myself with a mixture 
of sodium chloride and sodium sulphate, although 
I understand that this has given excellent results. 

Clearly, this method of salting does not represent 
the ideal treatment for histological examination, 
but I can assure you that, not only the external 
morphology, but even the macroscopic anatomy, is 
perfectly dear ; external characters, bones, viscera, 
muscles and nerves can all be easily studied. 
Obviously, the same cannot be said with regard to the 
blood-vessels or the brain, sinoe special treatment is 
usually required before undertaking research on these 
organs. 

I do not pretend that the external shape of a salted 
fish will always compare favourably with that of one 
which has been plaoed while fresh in alcohol or 
formalin. The colours are altered; frequently the 
scales are displaced. Admittedly the salt is only a 
makeshift, but how very muoh better than putrefac¬ 
tion and complete ruin t 

I have dealt only with fishes, but there is nothing 
to prevent the use of salt for the preservation of any 
kind of vertebrate, provided that such necessary 
precautions as cutting open the peritoneum and the 
stomach, etc., are taken. 

1 Hatchs, 143, m (less). 
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* SEVENTY YEARS AGO 

Nature, vol. i, March io, 1870 
Science Education in Germany 

Prof. H. K. (afterwords Sir Henry) Roacoe, F.R.S., 
contributed a second article on this subject. The 
earlier article, dealing with the universities, appeared 
in Nature: of December 9, 1869 ; the present article 
deals with the “Polytechnic Schools’*. 

“The ‘Polytechnician’ is an institution peculiar to 
Modem Germany. It has for its object the teaching 
of all branches of the sciences of experiment and 
observation, not only in their principles, but in their 
applications to the industrial arte ; these applications 
not being merely treated as illustrations of scienoe, 
but regarded as the mam subjects for instruction, 
for the sake of the understanding of which systematic 
courses on theoretic science are given.” 

The article points out that the polytechnics are 
quite independent of the science departments of the 
universities, although both are State institutions and 
there are often working arrangements between them. 
The professors rank somewhat below those of the 
universities. Entrance is normally at seventeen 
years of age, that is, one year earlier than to the 
universities. 

The continued separation of the universities from 
the polytechnics is harmful m that it encourages the 
tendency m the polytechnics “to neglect the educa¬ 
tional aspects of science in considering its practical 
applications”. 

A Probable Cause of Malaria 

J. Gagliarde, writing under this title, refers to 
the work of Count Castracane on diatoms, described 
before the Academy of the Lmcei. In this work, 
according to Uaghardi, he discovered that “nothing 
is so fatal to the life of marine or even brackish 
water diatoms as a sprinkling of pure fresh water. 

. . . From this fact he comes to the very probable 
conclusion that the sudden dying away of myriads of 
diatoms, besides, perhaps, myriads of other living 
oreatures, during the rainy season might be, if not 
the only, at least one of the most efficient causes of 
malaria". 


Natural Science Schools at Rugby 

An article appears, by the Rev, T. N. Hutchinson, 
on those now ‘schools’, which is accompanied by a 
plan and an engraving of a general view of the 
laboratory. The laboratory is 36 ft. x 22 ft,, and 
intended to accommodate thirty boys. The benches 
are divided into compartments each of which includes 
a cupboard and two drawers, two shelves, two gas 
tape, sink and water supply. A room is provided for 
the lecturer, and the ohemical lecture theatre seats 
fifty. The physics lecture theatre seats sixty. 


M. Delaunay is the new director of the Paris 
Observatory. [See also Nature, February 10, p. 236,] 

Prof. Unger, of Vienna, a well-known botaniBt, 
whose death we reported last week, was, it is now 
stated, found murdered in his bed at Graz ; and 
no trace of the murderer has os yet been discovered. 
A priest has taken this opportunity to assert from 
the pulpit at Cilly, Styria, that the body of the late 
philosopher had probably been destroyed by the 
devil himself, who had just claims upon his soul! 


APPOINTMENTS VACANT 

Afmjoationb «re Invited for the following appointments on or 
before the dated mentioned 

A lfrasiuMS or Method for the Manchester Training College of 
Domestic Economy—The Director of Education, Education Offices, 
Deansgate, Manchester 3 (March 16), 

LncTtntsH in MbtallubOT in the Technical College, Bradford— 
The Director of Education, Town J98U, Bradford (March JO), 

Hbadvastrk of the Sktpton School of Art and the Sklpton Technical 
Institute—The Secretary to the Managers, School of Scienoe and Art, 
Sklpton, Yorks (March 18). 

Waterworks Enginbbr and Manaosr— The Town Clerk, Muni¬ 
cipal Buildings, Poole (March 20) 

Director or Education—T he Director of Education, Education 
Department, Newark© Street, Leicester (March 27). 

Director or the Geological Sun vet—T he Secretary, Civil Service 
Commission, 45 Upper O'Connell Street, Dublin (April 12). 

Assistants in for duty on Resident Technical Officer Staffs at 
Aircraft Construction Works—The Under-Secretary of State, Air 
Ministry (B 127), Department ZA, Harrogate, Yorks (quoting B.3S1). 


• REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

Ministry of Health Memo. Rv. 8 • Government Evacuation Scheme. 
Pp. 24. (I*>ndon * M. Stationery Office.) 4 d net. [152 

Falmouth Observatory. Report of the Observatory Committee to 
the Royal Cornwall Polytechnlo Society and the Falmouth Town 
Council. by H Dent Gardner ; with Meteorological Notes and Tables 
for the Year 1282 with Mean Valued for <J5 Years (1871-1235), by W. 
Tregonlng Hooper. Fp. 12 (Falmouth: Falmouth Observatory). [202 
Committee of the Privy Council for Medical Research Report of 
the Medical Research Council for the Year 1038-1230. (Cmd. 0133.) 
Pp 171 (London- H M. Stationery Office ) 3». net. [212 

Development Commission Twenty-ninth Report of the Develop¬ 
ment Commissioners, being for the Year ended the 81st March 1930. 
Pp. 133 (London; H.M, Stationery Office.) 2s.net. [212 

The One Hundred and Sixth Annual Report of the Royal Cornwall 
Polytechnic Society New Series, Vol 9, Part S, 1030 Pp. 10SL 
(Falmouth * Royal Cornwall Polytechnic Society.) (Ms 

The South-Eastern Naturalist and Antiquary : being the Forty- 
fourth Volume of Transactions of the South-Eastern Union of Scientific 
Societies, including the Proceedings at the Forty-fourth Annual 
Congress held at St. Albans, lOSO.Pp lxvl+70 (London . South- 
Eastern Union of Scientific Societies.) 6s. net. [222 


Other Countries 

Kungl Svenska Vetenskapaakadetniens Handllngar. Serlen 3, 
Band 18, No, 1 . A New Anaspld from the Upper Devonian of 
Scaumenao Bay In Canada, with Remarks on the other Anaeplds. By 
Erik A . eon StensU). Pp. 25+1 plate. Sericn S, Band 18, No. £: 
Paguriden und Galathriden von Prof. Dr Six ten Bocks Expedition 
nach den Bonln-Inaebi, 1014. Von Gustaf Melin. Pp. 110, Betlen 8, 
Band 18, No. 3 - A Theory of Magnetic Storms and of the Aurora. 
By Hanncs AtfVdn. Pp. 89. Sericn 3, Band IB, No. 4 : tfber die 
Calamitacecn-Gattung Dicaiamophyllum Stone! aue dem sAchslschen 
RotUogenden. Von Rudolf Florin. Pp. 18+3 plates. (Stockholm: 
AlmquUt and Wlksells Boktryokeri A.-B.) tlM 

Consell Permanent International pour 1* Exploration de la Mer. 
Rapports etprooto-verbauxdesriuAlone. Vol. Ill: Rapport aUantlqus 
1937-1938. Pubtid avec 1’aidc de Dr. Ed. Le Denote. Pp, 01 (Oopen- 
hague: Andr Fred, Hart et fils.) 5.00 kr. [202 

Ministry of Agriculture, Egypt : Technical and Scientific Service. 
Bulletin No. 108 * A Yield Analysis of Egyptian Wheats. By Dr. 
James Philp Pp. it +22+5 plates. P.T. 3. Bulletin No. 100 i A 
Sparing Experiment with Egyptian Wheats. By Dr. James Phtyp. 
Pp. il f49 + 38 plates. P.T.10. Bulletin No. 202 : A Comparative 
Test of the Yield of F, Hybrids between Inbred Lines of Kate*. By 
Dr. James Philp. Pp. 6+2 plates. Mffis. 16. Bulletin No. 222: Tl i 
Quantity, Distribution and Composition of the Organic Matter and 
Available Nitrogen In Egyptian Sofls. By David B. Grade and Dr. 
Fafamy Khalil. Pp. vE+h, P.T. 6 Bulletin No. 220: Dibble- 
Sowing of Cotton-rMethod, Effects and Profits. By David S. Grade 
and Dr* W. Lawrence Bails. Pp. 11+40+15plate*. P.T. tt. (Cairo; 
Government Press,) [202 

Smithsonian Institution: United States National Museum. Report 
on the Progress and Condition of the United States National Museum 
for the Year ended June 30, 1030. Pp. til+126. (WashlngtonTDCT; 
Government Printing Offlpe) 16 cento. (202 

Jamaica. Annual Report of the Department of Agriculture for the 
Yearonded But December 1088. Pp/yfc+OA. (Kington: Govern¬ 
ment Printer,) [Oft 


Aauarto del Obeervatorio Astrondmloo de Madrid para 1039. Pp, 

ttu?szit,'sssnsBi! m 

.“'a&.nsag 


i Government; 


Egyptian_ 

1080-1931. Part 2. Pp. 


Frees.) P.T. 100. 

Cawthron Institute, M< 
ag dth ri^^tororiatmin " 


>; Ministry of Public Wo 
>. xlil+888+11 1 ' ‘ 





Editorial & Publishing Offices i 

Macmillan & Co ., Ltd* 
St. Martin's Street 
London, W.C.a 



Phusis, Lesquare, London 

Telephone Number: 
Whitehall 8831 


Vol. 145 


SATURDAY, MARCH 16, 1940 


No. 367a 


THE PLANNING OF RESEARCH 


OOME time ago, Lord Chatfield gave a oompre- 
^ hensive account in the House of Lords, in 
reply to a question by Lord Strabolgi, of the 
organization of scientific knowledge and personnel 
m Great Britain in the prosecution of the country's 
war effort (Nature, January 27, p. 134). Although 
speed of decision and action is vital in these days, 
it is perhaps as well that a fundamental question 
suoh as this should now be reviewed after an 
interval for reflection. 

Broadly speaking, Lord Chatfield contended that 
the scientific talent of Great Britain is already 
mobilized to the best advantage. He pointed out 
that close contact exists between the civil directors 
of scientific research in the three Services, and urged 
that the professional ties of scientific workers who 
may be members of different departments would 
prevent departmentalism and facilitate the ex¬ 
change of ideas Lord Chatfield also laid special 
stress on the value of an annual review of the 
research work in progress in the research depart¬ 
ments of the three Servioes. Similarly, pointing 
out that there is no central organization or clearing 
house for research between the three fighting 
Services, he considered that the existing organ¬ 
ization is adequate to ensure that an invention 
gets into the hands of the appropriate expert 
as quickly as possible and that central organization 
might impose delay. 

Satisfactory as this reply may he in many 
respects, it dobs not really deal with the funda¬ 
mental problems which are agitating the minds of 
scientific workers at the present time, and indeed 
on some points of detail it is possible to regard 
Lord Gha^ld as too optimistic. The demands of 
fppm&by imposed by israr-time are a serious if inevit- 
W Obstacle tO ;the exobaageofideas, at least 


beyond a certain stage of development—possibly 
the most important of all from the point of view 
of practice Moreover, there has already been a 
considerable curtailment of scientific meetings, 
which might well be rectified. 

Lord Chatfield's reference to the annual review 
of Service research work and the dropping of long- 
range investigations which are not yielding imme¬ 
diate results, however advisable from a Servioe 
point of view particularly during war-time, touches 
on the first of the two major problems causing 
eonoern to scientific workers to-day. Already some 
science departments at the universities have 
adapted their research programmes in part to 
short-term problems which may soon be of urgent 
importance. In others, research has been inter¬ 
rupted or curtailed by transfer of staff or by require¬ 
ments of the Services. In such circumstances, the 
problems of co-ordination between the various 
applied sciences and the integration of fundamental 
and applied research as a whole assume even 
greater importance. The progress of science and 
the needs of the present situation are daily widen¬ 
ing the sphere of what must be regarded as practical 
research beyond the limits of present provisions 

Accordingly, it is being asked whether the exist¬ 
ing structure and machinery of research are ade¬ 
quate to serve the needs of the country, whether 
in time of peace or in war. Secondly, the place 
and function of the universities, not merely in 
relation to the organization or prosecution of 
research, but also to the national life, ant the 
subject of equally anxious discussion. ■ The two 
questions are interlocked in numerous ways : the 
relation between ihfe teachling functions and 
research activities of the universities ; the endow¬ 
ment of long-range research; questions of 
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professional training and training for leadership or 
citizenship, are all involved and in urgent need 
of attention. 

To deal adequately with such major questions 
as these within the limits of a single article would 
be impossible, and for the moment our ooncem is 
chiefly with the adequacy of the present structure 
of researoh. This has been the subject of criticism 
in recent years, notably in the Memorandum on 
the Finance of Research prepared by the Parlia¬ 
mentary Science Committee, and by Prof J. D 
Bernal in ‘The Social Function of Science'*, More 
recently, it has been discussed by Dr. Bernard 
Lovell in “Science and Civilization" with the view 
of provoking further discussion 

A preliminary analysis of academic research 
was presented at the Dundee meeting of the 
British Association in September last, and this 
analysis has been included in a recent broadsheet, 
“The Role of Research", issued by P E P (Political 
and Economic Planning) Even this preliminary 
survey makes clear the extreme difficulty of 
estimating with any accuracy the man-power 
engaged in academic research. Research staff on 
a full-time basis is not readily distinguished from 
staff engaged in part in lecturing or demonstrating, 
and great difficulties are also encountered even in 
defining a university institution, especially in the 
spheres of technology and technical training 

An outstanding feature of this preliminary 
survey is its revelation of the insignificant provision 
made in universities in Great Britain for the study 
of descriptive and theoretical sociology While the 
group of social studies as a whole is well represented, 
the bulk both of its staff and students is found in 
departments of history, economics or law ; con¬ 
temporary social relations are scarcely studied from 
any point of view wider than that of economics. 
An excess in the proportion of advanced students 
over the percentage figure for the staff is most 
marked in departments of chemistry, but also 
appears in education, history and economics. The 
serious strain imposed on the teaching staffs by 
this disproportion cannot be without effect on 
their research time. 

This preliminary survey thus supports the 
numerous pleas which have been voiced for some 
re-orientation of research effort between the 
physical scienoes and the social and biological 
sciences. The unbalanced distribution of research 
resources even in war-time is likely to be fraught 
with serious consequences, to some of which atten¬ 
tion has been directed from the economic side. 


The difficulties encountered in evacuation schemes 
have already indicated the need for more objective 
social research, and the success of rationing and 
other measures imposed by the national emergency 
may increasingly depend on acourate scientific 
knowledge of social needs and problems. 

On this ground alone, therefore, inquiry into 
the present structure of research appears to be 
justified. It is not disputed, as Lord Chatfield urged, 
and as Sir Robert Robertson observed when the 
B. A. report was presented at Dundee, that effective 
machinery of co-operation exists in the Advisory 
Council for Scientific and Industrial Research, the 
Agricultural Research Council and the Medical 
Research Council The improvement in this respect 
in the last twenty years is entirely satisfactory. 
What is unsatisfactory, however, is the inadequacy 
of the resources available for such bodies, and their 
limitation to advisory functions as distinct from the 
initiation ofpolicy. Dr.Lovellcontrasts,forexample, 
the £195,000 received by the Medical Research 
Council for research with the £3,000,000 spent 
every year on advertising patent medicines and 
the annual turnover of £20,000,000 from their sale. 

A second unsatisfactory feature of the situation 
is the absonoe of a co-ordinating authority able 
or competent to divert available expenditure or 
resources from one major field to another as the 
need is demonstrated. Despite the established 
value of long-range research in providing the basis 
of technical advance, such fundamental research 
remains in the most precarious position of all. Its 
efficiency depends on continuity, and yet it is 
probably more liable to abrupt termination or 
interruption than any other type. The importance 
of provision for continuity, whioh is the only 
satisfactory guarantee that half-completed work 
may not be utterly wasted, can scarcely be over¬ 
stressed. Something much more effective than the 
existing methods of oo-operation is essential to 
initiate the rationalization necessary to bring the 
whole cycle of researoh into a comprehensive and 
ordered scheme. 

Failure to realize the basic interdependence of 
research—that research, whether prosecuted in the 
universities, in industry or in Government depart¬ 
ments, is not distinct but a part of the same 
mechanism—not only threatens to handicap the 
solution of problems of reconstruction in time of 
peace, but is also a real danger to the efficiency of 
our war-effort. Already it is dear that many of our 
difficulties in dealing with the problems of adjust¬ 
ment from a peace-time to a war-time economy 
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are due to our past neglect of research in the social 
and biological sciences. Many aspects of adminis¬ 
tration and government, the directive part of man 
and most aspects of human values are largely 
untouched by scientific investigation. 

It is this position which makes Lord Chatfield’s 
account of consultation and contact between the 
different Service departments less reassuring than 
it might otherwise be Even if then* wore a 
co-ordinating authority competent to sort out 
long-range investigations, discontinued as a result 
of the annual review of the Service departments, 
and ensure their continuity where desirable, we 
could not regard the position as satisfactory while 
there appears to be no means for initiating those 
researches on the social side, which may well have 
a decisive influence on national morale. It has 
to bo remembered m this connexion that there is 
already a marked tendency in industry, for ex¬ 
ample, to ignore the lessons of the War of 1914-18 
and the experience of the Industrial Health 
Research Board, as was pointed out at a recent 
symposium of the Industrial Section of the British 
Psychological Society (see Nature, February 3, 
1940, p. 174). 

In comparison with the position during the War 
of 1914-18, the organization of research, of course, 
represents an immense advance The Advisory 
Council of the Department of Scientific and In¬ 
dustrial Research is very clearly alive to the danger 
of interrupting research, and has already deprecated 
any hasty reduction of work by the research 
associations without careful consideration of its 
ultimate effect on the welfare of the industries 
they serve. While wise adjustment of research 
programmes may enable the various associations 
to anticipate and 'deal with problems requiring 
immediate solution, the Advisory Council is anxious 
that fundamental investigations should be con¬ 
tinued so far as possible The Government, more¬ 
over, is to continue its pre-War rate of grants 

Satisfactory as this position may be, the crux of 
the situation is in the universities, where by far 
the greater proportion of fundamental research is 
prosecuted. Apart from the ill-defined relation 
between teaching and research, there is considerable 
waste of time on routine constructional work owing 
to the absence of technical assistants and mechanics 
This waste has not been recognized by the author¬ 
ities, and in war-time the demands of munition 
work and other forms of national service are likely 
to accentuate the evil by increasing the already 
acute shortage of qualified assistants. 


The fundamental problem of university research 
is, however, that of widening the front of scientific 
advance, and while preserving the independence 
of the research worker and avoiding any regimenta¬ 
tion, of securing that the resources available are 
adequately distributed over the whole field of 
science, and particularly those branches of 
knowledge where fundamental advance is most 
urgently demanded to meet the needs of the nation. 
Some strategy of scientific advance is imperative 
if resources are to be maintained unimpaired 
under peace-time conditions ; if they are attenu¬ 
ated in war, it may make all the difference between 
victory and defeat. 

The first steps to some such co-ordinated 
strategy must come from within the ranks of 
scientific men themselves. It is a matter which 
concerns all classes of scientific workers, however 
effectively some of the stronger groups, such as the 
chemists, might contribute through their pro¬ 
fessional organizations to the removal of particular 
handicaps on efficiency Through the Royal 
Society or the new Division for the Social and 
International Relations of Science of the British 
Association, something of a plan of advance should 
be elaborated, taking account of existing gaps 
in the front of science, the border-line territories 
whioh are apt to be neglected and the manifold 
needs of a society at war and of the reconstruction 
to follow Only with such a broad plan as basis 
will it be possible to compute the effort required, 
and the extent to which existing resources must 
be supplemented or diverted 

Given such a plan, some type of executive 
authority and scientific General Staff will be re¬ 
quired to carry it out. The nucleus should not be 
hard to find in the Advisory Council on Scientific 
Research and Technical Development and existing 
organizations. Here, however, as on the economic 
front, the primary need is for vision and drive. It 
is only when scientific workers themselves realize 
the immense possibilities m their hands that we can 
hope for the elaboration and execution of that plan 
From them must come the pressure on their indi¬ 
vidual societies and associations for the formulation 
of a common policy, and the resolute attack on all 
forms of inefficiency and waste in scientific research, 
and on obstacles to its development. On them 
individually, too, must rest a large Bhare of the 
responsibility for making both the Government and 
the public realize the value of the contribution 
whioh science could make and the means by which 
that effort should be organized and directed. 
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PRINCIPLES IN PHYSICAL SCIENCE AND FREE WILL 


The Philosophy of Physical Science 
(Tamer Lectures, 1938.) By Sir Arthur Eddington. 
Pp. ix -f 230 (Cambridge ; At the University 
Press, 1939.) 8s. 6 d not 

T HE following process is recurrent in physical 
science. A certain amount of special know¬ 
ledge, empirically accumulated and assorted, is 
tentatively cast into a comprehensive theoretical 
aspect The theory, after having been gradually 
corrected by further experiments and after having 
created several new appropriate definitions, tends 
to acquire an unforeseen general validity. But, 
strangely enough, at the same time, when it has 
become an inalienable requisite for the orientation 
of all future experimental and theoretical research, 
the knowledge which its propositions are supposed 
to convey turns out to be more and more 
tautological. 

Withdrawn from the action of forces, a body 
moves uniformly in a straight line ; with a force 
acting on the body, there ib a rate of increase of 
speed, proportional to the force. These laws 
were originally abstracted from empirical findings. 
Subsequent generalization turned them into the 
tautological assertion that a body moves uni¬ 
formly in a straight line unless it does not, in which 
latter cose the force is to be judged by the body’s 
acceleration An appropriate definition points 
out the relevant notion by giving it a name of its 
own (force). What is left of the law is the import¬ 
ant hint: In mechanical problems, pray, pay 
primary attention to the second derivatives—it 
is they which matter 

The example is old-fashioned and would need 
re-modelling to-day, but it is simple and suffici¬ 
ently illustrative. The three laws of thermo¬ 
dynamics (principle of enorgy, principle of entropy, 
Nernst's theorem) have acquired almost a similar 
standing Though they are not tautological, it 
would seem a rather hypocritical broadmindedness 
to maintain that they are empirical regularities 
only and could be contradicted by experiment 
at any time, I should not venture to oppose a 
view which in these and similar cases (for example, 
that of the special theory of relativity) went so 
far to the other extreme as to hold that the content 
of the theory had been switched over—intention¬ 
ally or inadvertently—from empirical regularities 
to essential ingredients of our method of 
attack on problems of physical* science, and had 
thereby been both deprived of the benefit and 
withdrawn from the danger of being checked by 
experiment. 


The book under review goes further than that. 
It is said that recent advance in physical soienoe 
has made us aware of the epistemological method, 
which consists in l< ‘examining the sensory and 
intellectual equipment used in observation*' (p.18), 
and allows us to reach at least some of the funda¬ 
mental laws of physics with “a security which is 
denied to those that can only be reached empiric¬ 
ally” (p 19) After the “replacement of physio&l 
hypotheses by epistemological principles” (p. 45), 
those laws turn out to be “compulsory and univer¬ 
sal” (p. 45) This is “the equipment to put 
theoretical physics on a surer footing than it 
formerly aspired to” (p. 21), 

Both views—that which I said I would not 
venture to oppose and Eddington's—claim the 
subjective character of certain fundamental laws 
The peculiar brand of Eddington's subjectivism 
is best revealed by his incidental criticism of 
H. Poincare’s famous statement concerning geo¬ 
metry (p. 72) According to Poinc&rA, we can 
never decide by experiment which geometry is 
the right one, because any one will do, provided 
that the laws of physics to go with it are appropri¬ 
ately chosen But they are functions of the 
geometry. We naturally, yet arbitrarily, decide for 
that geometry which gives our description of 
physical Nature the simplest form. It is thus 
not the “true” one, but the comfortable one, says 
PoinoarC If Eddington pointed out that, accord¬ 
ing to present knowledge, spherical geometry 
(with slight deviations for the looal gravitational 
fields) was the only one not to entail an intolerable 
amount of inconvenience, I should agree. But, 
drawing on a quotation from “Science et Hypo- 
thfese” which, I confess, is A little daring and 
slightly over-stated, he declares that experiment, 
theory and epistemological research have definitely 
set an end to the happy-go-lucky times when we 
could allow a pure mathematician his extravagant 
dream of liberty to choose which geometry he liked. 

I am probably not the only one who has always 
looked upon PoincarA's thesis as one of the most 
important revelations—and a genuinely relativistic 
one, at that. I consider it to be irrefutable and 
olaim the same liberty of choice with respect to 
all those fundamental laws of physics (or con¬ 
stituents or features thereof) to which a purely 
subjective standing is duly attributed at any stage 
of the development of science. But the ease and 
simplicity of our description of Nature (or, if that 
is preferred, of our comprehensive report on our 
physical knowledge) is a function of Our choice, 
showing usually a tremendous, almost selective. 
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maximum for a particular choice. This is what 
determines the latter. As for the rest of the laws, 
I am not keen on calling them objective and 
anchoring them in an “objectively existing 
Universe” (which Eddington rejects). The external 
world , which he willingly grants (p. 209, p. 216), 
suffioes for that purpose 
Another question of primary importance has 
received much attention, ever sinoe the indeter- 
minist view of quantum mechanics made its 
appearance in physios. Does the gap left in the 
predictability of events leave room for conscious 
volition to have its share in determining them 1 
I cannot help being bewildered by the author’s 
comments on this question. In the first plaoe, 
lie finds the limits of uncertainty left by Heisen¬ 
berg’s principle somewhat narrow for volition to 
get its proper share. He therefore pulls them 
down, claiming a correlated behaviour of the 
particles in, at least, some parts of brain-matter 
(p, 183) But Heisenbergs principle is supposed 
to be of epistemological origin (p. 99, p. 183) and 
therefore (p. 181) to hold also for brain-matter ! 
Secondly, any kind of correlated behaviour or 
“demonic influence”, whether outside the Heisen¬ 
berg limits or within them, is bound to violate the 
second law of thermodynamics If that is the 
meaning (and I am afraid it is), then the soothing 
statement (p 181) about the “obedience of brain 
matter to the fundamental laws of physios which, 
being of epistemological origin, are compulsory 
for all matter”, is grievously impoverished by the 
absence of a comma before “which”. This is not 
the place to dwell upon my personal view, in which 
the alleged antithesis between rigid causality and 
free will is an illusion and the attempts to bridge 
it go so far astray as an attempt to explain the 
behaviour of an atom by its hunger or joy. But 


quite apart from this, say, prejudioe of mine, I 
have always failed to appreciate the satisfaction 
felt about the gap which quantum mechanics is 
supposed to have opened for the purpose. The 
suggestion might be worth considering, if it 
succeeded without any exceptional law altogether. 
But there is actually no gap for volition to creep 
in, unless we are prepared, in certain exceptional 
areas, to sacrifice the Second Law. I do not con¬ 
sider that to be better or worse than it would have 
been thirty years ago, to abolish determinism in 
those areas 

There is still one question which 1 cannot 
repress : What is the source of the knowledge 
(p. 218) that “matter is normally unassooi&ted 
with consciousness” ? That a being organized 
much the same way as myself has likewise con¬ 
sciousness is a natural inference. But can it be 
inverted ? Is not a certain likeness in organiza¬ 
tion the necessary condition for becoming aware 
of the fact ? How should a galaxy, if it were 
associated with consciousness, and a human 
being communicate ? The idea is that of G. Th. 
Feohner 

By not repressing my criticism of an author 
whom I deeply admire, I hope that I have, at least, 
conveyed to the reader how fascinating and 
stirring this book is from the first to the last page. 
There are many chapters upon which I could not 
comment at all—perhaps the most interesting ones. 
No man of science should miss reading the book. 
But with a work of Eddington's these are truisms. 
I propose to take a phrase on p 113 as a motto 
for the whole—in spite of the author, who would 
certainly disagree. It reads : “I have been acting 
as an advooate for an extreme view, presuming 
that your natural prejudices are all the other 
way.” E. Sohrodinger 


TALKS ABOUT GARDENING 


Science Lends a Hand in the Garden 

By Sir Frederick Heebie. Pp. xi -f 807 . (London : 

Putnam and Co., Ltd., 1939 .) 10 s. fid. net. 

* I 'HE leading articles in the weekly publication, 
* the Gardener*' Chronicle, are frequently 
concerned with the application of recent scientific 
investigations to garden practice. A considerable 
number of these articles written by Sir Frederick 
Heebie are now brought together, oarefully 
arranged and published in book form. The author 
states in the preface: "This book oontains what 
are really talks about gardening—"They 
don't set out to teach, but only to let gardeners 


know what people are gradually learning about 
plants and the soil they live in." The author 
certainly suoceeds “In writing these things in the 
simplest possible way". 

It is not feasible to direct attention to all the 
topics discussed; mention of but few must here 
suffice. The earlier chapters oonoem soil factors, 
fertilizers, and the humus content of soil and 
composts ; a chapter is devoted to fruit, in which 
rootstocks, ripening and storage are discussed. 
Various environmental factors influencing the 
growth of garden plants are considered, and several 
pages are devoted to newly reported diseases 
and remedial measures; the production of new 
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varieties by plant-breeding forms the subject 
matter of another chapter, 

Many worthy garden plants are mentioned and 
there are hints on their cultivation and methods 
of pruning, together with brief descriptions of the 
peculiarities of some of these plants. The author 
has briefly drawn upon his wide experience in 
recommending some of the best shrubs 

The text reads easily , the charming literary 
style of Sir Frederick may gently persuade or 
beguile the reader to attempt more than “A 
chapter at a time” as is modestly suggested in 
the preface When bringing to the reader’s notice 
the results of recent research the author facilitates 


reference to the original work but does not quote 
fully ‘chapter and verse*. There is an adequate 
index, but the book is without illust^#^na. 
A number of good photographs will always attract 
the keen amateur and general reader. 

This book forms a general introduction to, and 
a brief review of, the progress made in applied 
botany (other than systematic studies), and is 
suitable for the general reader It should interest 
botanists generally as it indicates many attrac¬ 
tive problems yet to be solved. Few gardeners 
will fail to grasp the hand that science lends, and 
many amateurs will be grateful for the intro¬ 
duction so effected 


THE FUNCTION OF THE ADRENAL CORTEX 


Die Funktion der Nebenmerenrinde 

Von Prof F VerzAr Pp 2004 4 plates. (Basel : 

Benno Schwabo und Co., 1039 ) 25 Schw. francs. 

\ 7ERZAR, from whose laboratory have come 
* many contributions to the knowledge of 
the function of the adrenal cortex, has published 
an extremely interesting monograph on this 
subject. A bibliography of more than 1,500 
references is included, about 1,100 of which are 
from the last ten, and about 550 from the last 
three years This illustrates the rapid progress 
recently made in the knowledge of this organ of 
which, as VerzAr states, until a few years ago 
little was known except the fact that it is indis¬ 
pensable to life. VerzAr gives a vivid impression 
of the rapidity of this progress when he describes, 
in the chapter on the chemistry of the oortical 
hormone, how the important contributions from 
three laboratories, from that of Kendall in 
Rochester, of Reichstem in Zurich and of Winter- 
stein iri New York, followed one another sometimes 
at less than monthly intervals 

In the early chapters the different methods are 
reviewed for removing the adrenals and for 
assaying the cortical hormone, and the history of 
its chemistry and identification is told The last 
third of the book is concerned mainly with the 
conditions of hypertrophy and atrophy of the 
cortex, with its relation to other endocrine organs 
and with clinical observations The material is 
well reviewed, and new suggestions are put for¬ 
ward. Some of the disturbances in the carbohy¬ 
drate, fat, and ketone metabolism which develop 
after removal of the pituitary body can be restored 
to a great extent by cortin and may be regarded 
as signs of insufficiency of the adrenal cortex, 
which becomes atrophic after the operation. A 


detailed account is given of the morphological, 
chemical and experimental basis for the theory 
of production of sex hormones from the adrenal 
cortex under normal and abnormal conditions. 

The main interest, however, centres around those 
chapters (vi to xv and xxn) dealing with cortical 
insufficiency and the functions of the cortical 
hormone. According to VerzAr, it acts on the cell 
metabolism, enabling the* processes of phosphory¬ 
lation to take place in the cells Lack of the 
hormone leads to impairment of phosphorylation 
in the organism, and the symptomatology of 
cortical insufficiency may be regarded mainly as 
the direct or indirect outcome of this disturbance. 
The starting point for this conception was a com¬ 
parison of oortical insufficiency with iodo-aoetic 
acid poisoning m which phosphorylation is im¬ 
paired VerzAr was struck by the similarity 
existing between the two conditions, and the 
comparison has been the guide in the development 
of his theory 

The most conspicuous sign of cortical insuffi¬ 
ciency is muscular weakness. The contraction 
curves from adynamic muscles resemble those 
obtained from muscles poisoned with iodo-acetie 
acid. According to VerzAr, absence of cortical 
hormone, like iodo-aoetic acid poisoning, affects the 
chemical processes of restitution in muscle which 
are associated with lactic acid formation. Numerous 
experiments are quoted showing the disturbance 
in lactic acid formation and in the whole carbohy¬ 
drate metabolism In adrenalectomized rats the 
disappearance of injected lactic acid is slowed 
down, the oxygen consumption and the carbon 
dioxide output are only slightly increased during 
exercise, which is attributed to impairment of 
lactic acid formation, there is only a slight increase 
in the lactic acid concentration of indirectly 
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stimulated muscles, formation of glycogen is 
impaired, liver and muscle glycogen are low and 
the blood sugar, therefore, has a tendency to fall 
during exercise 

VerzAr’s analysis of these metabolio changes 
started by studying the absorption of sugars from 
the intestine In adrenalectomized rats as well as 
after iodo-acetic acid poisoning, the selective 
absorption of glucose and galactose was found to 
be inhibited. The selective absorption is attributed 
to phosphorylation of these sugars in the intestinal 
epithelium, and the cortical hormone is to bring 
about this reaction not only in the intestinal 
epithelium but also generally m all cells. In this 
way the changes in the carbohydrate metabolism 
during cortical insufficiency are explained The 
theory is further made responsible for explaining 
changes in salt and water metabolism Phosphory¬ 
lation is also thought to be the key to the changes 
in fat metabolism In adrenalectomized animals 
and in lodo-aeetic acid poisoning the development 
of fatty livers after different forms of treatment is 
prevented and the fat absorption from the intestine 
is inhibited. This is explained by inhibition of tat 
synthesis in the epithelium due to impairment of 
phosphorylation, in this case of the phosphatides 

Another interesting outlook is the relation of 
the action of the cortical hormone to enzymes and 
vitamins, particularly those of the B group The 
respiratory enzyme of Warburg contains as pros¬ 
thetic group vitamin B a (laetoflavin or riboflavin) 


which is phosphorylated and linked to the protein 
According to VerzAr the cortical hormone enables 
the phosphorylation to take place, and lack of 
cortin results in the inability of phosphorylating 
riboflavin In adrenalectomized rats and in iodo- 
acetic acid poisoning the growth ceased , it could 
be restored by flavin phosphoric acid but not by 
riboflavin In further experiments on adrenalec- 
tomized animals the ratio between free and bound 
laetoflavin was found to be reduced from 1 :10 
to 1 * 1 It is assumed that the phosphorylation 
of vitamin B t to cocarboxylase is also impaired 
during cortical insufficiency. Recent experiments, 
however, of Ochoa and Rossiter ( J , Physiol , 97, 
IP) ‘offer no evidence for the theory that the 
adrenal cortical hormone is necessary for the 
phosphorylation of vitamin B t ’\ 

In the concluding chapter a diagrammatic repre¬ 
sentation is given of the changes occurring in 
cortical insufficiency to illustrate how they all, 
those of carbohydrate, fat, sodium, potassium and 
water metabolism, may be traced back to impair¬ 
ment of the one basal factor of cellular metabolism, 
phosphorylation 

We may be grateful to VerzAr for having given 
us such a clear and detailed account of his 
attractive theory, the ultimate value of which 
remains to be decided by future experiments His 
results have to be confirmed and new experiments 
earned out before the theory will be generally 
accepted W Fbldbhrg. 


ECONOMIC ENTOMOLOGY 


Destructive and Useful Insects 
Their Habits and Control By Prof C. L. Metcalf 
and W P Flint (McGraw-Hill Publications in the 
Agricultural Sciences.) Second edition. Pp. xvi f 
981 (New York and London: McGraw-Hill 
Book Co., Inc , 1939.) 150 s. 

'H^HIS second edition is a comprehensive work 
* intended for the Btudent of entomology as 
well as for the practical man in the agricultural 
or veterinary field. It is conveniently arranged to 
this end. 

The first third of the book includes a generalized 
treatment of the importance of insects to man 
together with a simplified aocount of the mor¬ 
phology, physiology and development of these 
animals. The physiology of insects has been 
described as the handmaid of economic entomology, 
and one would have preferred this part to have 
been enlarged Mid brought into closer reference 
with the later economic sections. In these pages, 


too, is an aocount of the principles of insect control 
with the stress on practical rather than academic 
aspects. 

The rest of the volume is concerned with accounts 
of some 370 pests—agricultural, veterinary and 
medical—and the practical man to whom these 
pages will appeal is provided with helpful keys and 
descriptions for their identification 

New features of value in this edition are the 
cross-references given to those insects whose 
damage lies in more directions than one, the keys 
for the identification of young as well as adult 
stages and the additional matter relating to 
modem aspects of chemical control. 

The book contains a wealth of valuable practical 
information. Omissions are, however, inevitable. 
For example, the Aphides are credited with doing 
no more damage than that caused by robbing the 
host plants of fluid, and no mention is made of the 
conjunctivitis fly, Hippekties pusio of California, 
which is within the area covered by this book. 
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Following a discussion on page 161 on the need 
for scientific names instead of ‘nicknames', it is 
remarkable that each species is recorded under its 
‘nickname'm bold type, the scientific name being 
relegated to a footnote and in some cases omitted 
altogether, as on p. 483. 

The book is copiously illustrated by clear figures, 
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though some of these have suffered in reproduction. 
It is carefully indexed and well printed and 
deserves a good reception, especially from all 
students of entomology in the United States and 
southern Canada, the area which it is intended to 
serve. 

L. E. 


MOLECULAR STRUCTURE AND RAMAN SPECTROSCOPY 


The Raman Effect and its Chemical Applications 
By James H Hibben With a Theoretical Dis¬ 
cussion by James H Hibben and Prof Edward 
Teller. (American Chemical Society, Monograph 
Series, No 80.) Pp 544 (New York : Reinhold 
Publishing Corporation ; London Chapman and 
Hall, Ltd , 1939 ) 66* net 

M ODERN students of molecular structure have 
before them the double objective of the 
determination of the positions and mobilities of 
the atoms in a molecule, or, in other words, the 
equilibrium atomic configuration and the intra¬ 
molecular force field , and their ideal is to achieve 
a complete and quantitative description of these 
complementary features of structure Two types 
of method of outstanding value are available for 
the quantitative study of atomic configuration, 
namely, a group of interferometric methods, either 
with electrons or X-rays, and a group of spectro¬ 
scopic methods, which may be summarized under 
the name long-wave spectroscopy One method 
only is available for the complementary study of 
intramolecular force fields, namely, the method of 
long-wave spectroscopy 

In long-wave spectroscopy the immediate object 
is to observe rotational and vibrational frequencies : 
the former are parameters for atomic configuration, 
the latter for both atomic configuration and intra¬ 
molecular forces Prior to 1928 the only direct 
method of observing such frequencies was by the 
study of absorption m the infra-red region of the 
spectrum, but with the recognition of the Raman 
effect, that is, that a rotating or vibrating molecule, 
when scattering light, may change its frequency 
by the frequency of the rotation or vibration, a 
second direct method became available One 
advantage of the new r method, its much simpler 
technique, was immediately appreciated, and 
observations of frequencies began to be added to 
the records at a rate never achieved by the method 
of infra-red spectroscopy. 

As the theory of light scattering became better 
understood, it appeared that a seoond, and still 
more important, factor contributed to the value 


of Raman spectroscopy. For many molecules 
certain vibrations exist which cannot in principle 
record their fundamental frequencies in the infra¬ 
red spectrum It is usually true for the same 
molecules that certain of their vibrations will not 
exhibit their fundamental frequencies in the 
Raman spectrum. However, the rules which 
govern the exclusion of frequencies from the two 
speotra are different, so that, by examination of 
both spectra, it may be possible to obtain a com¬ 
plete set of molecular vibration frequencies; and 
it will almost always be possible to obtain a more 
complete set than would have resulted from the 
application of either method separately. the 
two methods are complementary. 

Dr. Hibben has now produoed a book which may 
be regarded as a complete manual of Raman 
spectroscopy, alike from the points of view of 
experiment and theory. The work opens with a 
description of apparatus and a summary of all the 
information necessary to anyone who, without 
previous experience, wishes to make measurements. 
There follow four chapters, written in collabora¬ 
tion with Dr. E. Teller, on the theory of molecular 
vibrations and rotations, the theory of infra-red 
and of Raman spectra, of the vibrations and force 
systems characterizing molecules of particular 
types, and of factors such as isotopic substitution 
which modify spectra in predictable ways. This 
section is written with great clarity, and is, indeed, 
a striking example of the achievement of sim¬ 
plicity without loss of precision in a mathematioo- 
physical subject. A good example of this is the 
product rule, which is derived and fully explained 
on a single page with the aid of only three formate. 
In the chapter on the vibrations of particular 
molecules, an effort seems to have been made to 
include all the formute likely to be useful to 
anyone wishing to calculate the force systems of 
simple molecules from the observed frequencies. 

The chapter on isotopic substitution brings out 
the enormous advantage which this device confers 
on vibrational spectroscopy. Before 1935 there 
was no general method of passing rigorously from 
observations (frequencies) to ultimate conclusions 
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(force fields) by the route 

{ Equilibrium configuration 

Vibration forms'] 

(assigned to the >-►Force system, 
frequencies). J 

because, m the first place, there was no definite, 
quantitative test to confirm a configuration, 
and an assignment of its vibration forms, assumed 
as the interpretation of an observed set of fre¬ 
quencies ; and, because, secondly, with a correct 
molecular model and a correct assignment, the 
number of frequencies was, for all but the very 
simplest molecules, smaller than the number of 
parameters needed to specify the force field. The 
method of isotopic substitution overcomes both 
difficulties, because the product rul6, applied to 
the frequencies of isotopically related molecules, 
provides a test for any assumed model and any 
assignment of its vibration forms ; and because by 
measuring the frequencies of a sufficient number of 
isotopically related molecules it is possible, in 


principle at least, to obtain a sufficient number of 
frequencies fully to specify the common force 
system. 

The last three quarters of the book contain an 
exhaustive summary of the observations of Raman 
spectra over the whole field of organic and in¬ 
organic chemistry. Special points of physical or 
chemical significance are discussed in passing, and 
the text is illustrated with many interesting micro¬ 
photometric traces of Raman spectra. These brief 
discussions will doubtless stimulate much research ; 
indeed it is impossible to read five pages anywhere 
in this part of the book without wishing to in¬ 
vestigate some question. A highly valuable 
feature is the bibliography and index of compounds, 
which together constitute a complete guide to the 
literature of the Raman effect. Heavy labour 
must have been expended on this compilation, but, 
writing so complete a work, the author has ren¬ 
dered a signal service to science, and to all interested 
in the subject of molecular vibrations 

C. K Ingold. 


HISTORY OF LIGHTING APPLIANCES 


The Story of the Lamp (and the Candle) 

By F. W. Robins. Pp xiv+ 156 4* 28 plates. 
(London, New York and Toronto: Oxford 
University Press, 1939.) 15* net 

TT is surprising that such a oommonpl&ce subject 
* as that of lighting appliances should be so 
poorly documented There are plenty of references 
for those who have the time to find them, and 
there is always Hough’s scholarly catalogue 
published some years ago as Smithsonian Bulletin 
No. 141. For the mechanical era, which title 
applies only to the last hundred years or so, there 
is a comprehensive aooount of earlier devices 
entitled “Chemioal Technology’*, volumes 2 and 3, 
by Groves and Thorpe and published in 1895 by 
J. and A, Churchill, while for the present century 
information is not difficult to obtain. 

In the volume under review, Mr. Robins has 
made an attempt to provide a treatise in which 
the subject shall be dealt with in some detail, and 
at the same time provide interesting reading as a 
narrative. The attempt'has not been unsuccessful, 
although there are certain limitations suoh as the 
condensation of the final century, when illuminat¬ 
ing power rose steeply, to a sketchy account of 
ten pages. 

In the 5,000 years preceding Aigand’s invention 
of his doubly aerated burner, there was little 
improvement over the inuminating power of the 
lamps devised in Sumerian times ; but of lamps, 


candles and torches there were so many forms 
and independent origins that it has taken a con¬ 
siderable degree of skill to weld the history into a 
readable form 

The author, in obtaining the material for his 
book, has acquired a noteworthy private collection, 
of which some five hundred items are illustrated 
in the twenty-seven plates. Errors of fact are few, 
but occasionally there is evidence of the inevitable 
pitfalls of over-compression normal to the pre¬ 
sentation of such a wide subject. Thus on page 21, 
the author boldly refers to the first American 
discovery of petroleum as having occurred in the 
year 1859, when the Pennsylvania wells were 
opened, whereas d’Allion, writing in 1629, recorded 
its use medicinally by the Indians, and there 
were many other records in the intervening 
years. 

In the “Prologue” the author expresses the 
hope that the book will be a substantial nucleus 
to which additions may be made, and in particular 
there is a reference to the ethnological significance 
of lighting developments which appears not fully 
to have been explored. 

It is to be hoped that this treatise may provide 
the stimulus for a fuller investigation of the 
influence of the lamp and candle on contemporary 
developments, and that the work which Mr. 
Robins has begun will lead to extensive research 
in a field which is at present most inadequately 
explored. W. T. OD* 
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HISTORY OF THE VACUUM FLASK* 

By Sir William Bragg, O.M, K.B.E., Phes. R.S. 


F lflW laboratory devices have achieved the 
popularity of the vacuum flask, Since Sir 
James Dewar designed it foi the purpose of 
preventing his liquid air from rapid evaporation, 
the flask has become a household fnond and an 
invaluable tool in the laboratory and the work¬ 
shop. It- is so very simple and yet so very efficient 
Each of the ways by which heat can pass from 
place to place, by convection, by conduction and 
by radiation, is almost entirely blocked, with the 
result that everyone knows 



Fig 1 

General form of a <n rvk hhomino the relation 
hktwken thf rate of transference of heat across 

AN ATR MPAi E AMJ THE PRESSURE Ot THE AJU 

Quite apart from the aptness of the design, the 
gradual discovery of the principles on which it is 
based makes a story of great interest The pioneers 
in the study of heat believed that an examination 
of the methods by which heat is transferred would 
offer the boat chances ol discovering the nature of 
heat ltsell. Consequently their experiments were 
remarkable in themselves , and moreover, their 
interpretations of what they observed throw a 
curious light on the workings of their minds as 
they tried to establish one or other of the widely 
differing theories then held 
Thus Rumford in 1785 hung a thermometer by 
a thread in a closed vessel and set out to find 
whether or no heat was helped or hindered on its 
way to the thermometer by the air through which 
it must pass He expected to fifid that removal of 
the air would hasten the transference of heat, 

*8utwtano* of lecture* at tbe Royal Institution delivered on 
December 7 and Id. 


because he believed that heat was associated with 
motion, and that the transference was effected by 
a wave motion in a medium which could not be 
evacuated The air in his vessel would not on that 
theory be the actual carrier of the heat and might 
well be a hindrance He formed a Torricellian 
vacuum in his vessel by first filling it with mercury, 
which was heated to drive off any attached air, 
and then draining it in the usual way It then 
appeared that the transference was less rapid than 
when the vessel contained air at atmospheric 
pressure This may not have been what he 
expected, but nevertheless it favoured his theory 
because it seemed to show that heat could cross a 
space void of air. As a matter of fact, there must 
have been enough air left to be important, but ho 
could not have known that. His critios, whom we 
may take to be represented by Leslie—whose 
experiments will be described later—supposed 
that air was alone responsible for the transfer 
and refused to believe that heat could cross a 
vacuum 

As we know now, the relation between the 
flow' of heat across any space and the pressure 
of the gas m that space can be represented 
by a curve of which the general form is shown 
in Fig 1 

The positions of the bends at A and B and the 
dimensions of the curve depend on the form of the 
experimental vessel, the condition of its walls and 
the nature of the gas which it contains. If the 
emitting and the absorbing surfaces within a 
vessel are small compared with tbe dimensions of the 
vessel, convection will play a large part unless the 
pressure is small, and the bend at B will then be 
far to the left of the figure. If convection is not 
serious, a long level stretch from B to A will show 
that the conduction is independent of pressure— 
as Maxwell proved—until at A the free path of 
the molecules becomes comparable with the 
dimensions of the vessel If evacuation passes 
this point, conduction rapidly ceases and radiation 
acts alone. 

Rumford’s vacuum was good enough to take 
him some way round the oomer at A, but he could 
not have known how far be had yet to go* Air 
was still doing most of the work. He may perhaps 
have reduced the pressure to a tenth of a millimetre. 

A little later (1798), Rumford carried out his 
famous experiment of the generation of heat during 
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the boring of a cannon. About the same time he 
compared with great care the weight of a mass of 
water when hot and when cold and, finding no 
difference, placed the result to the credit of the 
‘motion’ theory The supporters of the theory 
that heat was a form of fluid were by no means 
impressed by all these arguments Davy and Young 
supported him, but they were very much in the 
minority, Leslie was an energetic opponent. “In 
the infancy of science”, wrote Leslie ( ‘An Enquiry 
into the Nature of Heat”, p. 139 (1804) ), “heat 
was supposed to consist in certain intestine 
vibrations”. He had not changed his mind 
nhen he wrote “Dissertation Fourth” prefixed to 
the seventh edition of the “Encyclopaedia Britan- 
nica” (1820), 

Leslie supposed that light traversed space in 
material form and entered into some kind of 
combination with the matter of any body on 
which it fell , m that way heat was produced 
Heat itself, as such, could not cross a vacuum 
The transfer of heat aoross an air space was 
accomplished through the simultaneous agencies 
of air pulses and of air jets directed from the hot 
body Rerschel in 1K00 showed that a thermo¬ 
meter when placed in the spectrum and also when 
placed well outside the red end of the spectrum 
showed the receipt of heat without the agency of 
light. It was then asserted that his experimental 
arrangements were at fault. “This bold hypothesis 
was for a time regarded with wonder and applause 
but the delicate observations of Berard soon 
demolished the fabric. The notion of dark rays of 
light which enveloped the science in mystery 
stands now therefore without any proof and is 
utterly discountenanced by sound philosophy” 
(“Dissertation Fourth”, p. 636) Herschel’s own 
interpretation of his experiment is very interesting 
He supposed that there were two forms of radiation, 
one constituting light and the other heat, and that 
they overlapped “Those who would have the rays 
of heat do also the office of light must be obliged 
to maintain the following arbitrary and revolting 
proposition : viz., that a set of rays conveying 
heat should all at onoe in a certain part of the 
spectrum begin to give a small degree of light” 
{PhtL Trans. Boy. Soc. t 90, 608). If this attitude 
seems surprising to us, we may well remember 
that we are less inclined in these days to consider 
our natural senses to be the perfect overriding 
judges of natural effects. Herschel would think 
that light and eyes were made for each other, that 
the intensity of light in different parts of the 
spectrum both as sensation and as cause of 
sensation was what the eye could see there, and 
that it was “revolting” to suppose that there was 
something of the same nature os light which the 
could hot see. 
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Since Rumford made these first experiments, a 
number of workers have examined the passage of 
heat across a gas-filled space, not with Rumford’s 
purpose of discovering whether air is necessary, 
but as tests of theories connecting amounts of 
transference with difference of temperature 
Du long and Petit did not use a high vacuum , 
they speak of 2 mm mercury as being usual 
(Ann. Chim Phys. y 7, 245, ‘ 1817), so that 
their evacuation cannot have taken them round 
the corner at A In 1875 Kundt and Warburg 
(Pogg Ann , 156, 177 , 1875) earned the experi¬ 
ment to the limit. They had good pumps and they 
cooked their containing vessels so as to drive off 
gases adhering to the walls, a procedure which 
they found to be absolutely necessary As they 
arrived at the same figure for the transference no 
matter whether air, hydrogen or carbon dioxide 
had been in their vessel before evacuation, the last 
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K\lumat In annular apace (min Hg ) 

Fig. 2 . 


Tins figure is takrk from Dewar's papers, 

Vol 2 , p 12 H 5 It shows the relation 
between the air pressure in the annular 
space or a vacuum flask and the leakage of 

HEAT MEASURED BY THE AMOUNT OF LIQUID AIR 
EVAPORATED FROM THE INNER VESSEL THE AIR 
pREHflt RE IS VERY LOW, SO THAT THE EFFECTS 
OF RADIATION ARE CLEARLY SHo\vN. 

traces of gas must have been gone before the 
measurements were made The remaining trans¬ 
ference must have been due to radiation alone: 
in their case it was of the order of the fourth or 
the fifth of the amount when the vessel was full 
of gas, but at course this figure has no absolute 
meaning since it depends on the conditions of the 
experiment 

When Dewar began to construct his vacuum 
vessels, he also found that the greatest care must 
be taken to remove the last traces of gas : very 
often the vessels had to be kept in the heated 
oven for many days, 

The next feature of the vacuum flask to be 
considered is the silvering of the walls bordering 
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on the evacuated apace. In the early days, to 
which I have already referred, the connexion 
between the amount of radiation emitted or 
absorbed and the surface of the emitter or absorber 
was also a subject cf interest, because, as already 
said, it might be expected to give information as 
to the nature of heat, Rumford and Leslie made 
experiments in this field, those of the latter being 
perhaps the best known. Their methods were 
similar, and their results also. Both used a 
‘thermofleope’ resembling the earlier instrument 
which Leslie had made for his studies in hygro- 
metry Leslie’s results were published in March 
1804 in his “Inquiry into the Nature of Heat” : 
Rumford’s results were published in various 
places, some of them, for example, in the Trans¬ 
action* of the, Royal Society in January 1804. 

The two authors were probably unaware of each 
other’s work and their publications may be con¬ 
sidered to be simultaneous Their interpretations 
were, of course, poles apart. Leslie supposed that 
metal surfaces reflected well, but emitted or 
absorbed badly because there was a layer of air 
in a special condition next all surfaces across 
which heat pulses could not pass, and that this 
was narrow in the case of non-metallic surfaces 
but wide in the case of metals unless the surface 
was roughened, in which case the peaks projected 
into the outer air Rumford did not attempt 
Such an intimate explanation, but merely recorded 
his results in terms of vibratory motion He made 
one interesting mistake He ascribed a definite 
frequency to each temperature, not in the modern 
sense that for each temperature there is a range of 
frequencies of which that existing in greatest 
intensity is characteristic of the temperature, but 
on the assumption that for each temperature 
there was one frequency only. When a hot body 
A radiated to a cold body B t the former emitted 
rays of a higher frequency which were “calorific” 
to B and B emitted rays of lower frequency 
which were “frigorific” to A Rumford was further 
in error in supposing that fluids did not conduct 
heat; he was misled by the magnitude of the 
part played by convection and missed the 
relatively small part played by conduction in the 
experimental arrangements which he made. Dalton 
and others pointed out his mistake 

It will be remembered that Rumford discoursed 
widely on the consequences of the laws of heat 
displayed in natural phenomena. He discussed 
also the proper application of the laws to human 
activities, and it is not surprising to find him 
pointing out that if heat is to be prevented from 
passing between two vessels, one of them inside 
the other, it is well to silver the outside of the 
inner vessel and the inside of the outer (“Complete 
Works of Count Rumford”, 2, 243). The same idea 
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must have been put forward frequently when the 
main laws of heat were understood. For example, 
in a book written by Gompertz in 1850 (see letter 
by G. H. Gabb, Daily Telegraph , Oct. 12, 1035), 
a ‘fireproof box’ is described which is to consist of 
one metal box supported on springs within a 
second. The space between is to be evacuated of 
air to prevent conduction and convection, and the 
metals are to bo well polished to prevent radiation. 
Probably the author of this idea never tried to 
carry it out, or he would have discovered the 
difficulties of construction. 

Dewar was obliged to face those difficulties when 
during 1892-94 he was in urgent need of effective 
containers of liquid air. With characteristic drive 
and energy, ho sucoeeded in obtaining all the 
vessels he wanted of many forms and sizes. One 
of the chief technical difficulties was naturally the 
join of the two vessels, inner and outer: it was 
difficult to get a join that could stand—as Dewar 
put it—-“the torture to which the glass is put”. A 
rubber cap was often provided if—in the case of 
the early vessels—it was neoessary to pour the 
liquid air over the junction. The first vessels were 
made in London by Muller and by Gillingham : 
they were afterwards obtained in large quantities 
from Germany. Mr. George Gabb has told me 
that he helped Muller with some of the first 
silvering , and Mr. Gillingham has shown me some 
of the appreciative letters which Dewar wrote to 
him. 

A very great improvement in the production 
and subsequent maintenance of the vacuum was 
made when Dewar made use of the absorbing 
power of charcoal Dewar points out that Davy 
employed caustic potash to remove traces of 
carbonic acid left after his air pump had done its 
beat * and further, that de Saussure in 1816 made 
an extensive examination of the absorbing powers 
of charcoal from different sources. Tait and 
Dewar used this effect in 1874; they found 
coconut charooal to be the best. When large 
containers were required, especially during the 
War of 1914-18, it was necessary to make them 
of metal, as the mechanical strength of glass was 
insufficient. Without oh&rcoal the vacuum in 
these vessels oould not have been maintained. 

Dewar made splendid use of his ingenious 
device. His experiments had a special direct¬ 
ness, and some were of great beauty. It is so long 
since they were shown in the theatre of the Royal 
Institution that many may like to see them, either 
because they have not seen them before or because 
they remember when Dewar performed them. 
As the Institution still has the services of Mr. 
Green, who helped Sir James in much of his later 
work, it is possible to repeat them in good style, 
and I hope that this may be done shortly. 
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SOME BIOLOGICAL ASPECTS OF SOIL FERTILITY 


By Prof. W. 

T HE difficulties associated with their study 
have probably led to an under-estimation of 
the importance of the biological aspects of soil 
fertility compared with that of the purely physical 
and chemical factors. An outstanding difficulty 
is the impossibility of reproducing in pure cultures 
of soil organisms the conditions present naturally 
in the soil, and the danger of drawing deductions 
from such cultures as to what the behaviour of 
any organism will be in the soil, where it exists 
as a member of the mixed soil population in 
a continually shifting environment Moreover, 
greatly as laboratory studies have advanced our 
knowledge of the processes of plant nutrition, they 
have usually failed to take full account of the 
complexities of the natural root environment 
engendered by the activities of various micro¬ 
organisms in the soil. 

In the course of recent studies on the fertility of 
a particular soil*, methods of biological analysis* 
have been employed which are felt to be of con¬ 
siderable general interest in that they offer a new 
and promising means of experimental approach 
to certain aspects of soil fertility. These methods, 
which consist essentially in determination of the 
comparative reactions of the soil as a whole to¬ 
wards substances of known chemical composition 
or towards specific organisms, are yielding informa¬ 
tion as to the biologioal potentialities of different 
soils and as to the reactions taking place in them 
such as could not be obtained, it is believed, from 
study of soil organisms in pure culture alone. 

The studies in question had their origin in an 
attempt to find a physiological basis for the 
behaviour of coniferous trees in certain areas of 
Wareham Forest, Dorset. But although these 
investigations have centred around the soil of this 
area, it should be clearly understood that this 
soil is not regarded os in any sense unique. It 
happens to be a rather extreme example of its 
type, and therefore specially favourable for study ; 
but the same kind of reactions that are going on in 
Wareham soil intensively presumably occur in 
lesser degree in many Bods. The phenomena 
associated with these soils are not of local interest 
only, but must be taken account of in any general 
study of soil biology or soil fertility. 

A series of papers has already appeared bearing 
on Wareham Forest and describing the results of 
numerous experiments relating to this area 1 . It 

* Ffaumwd kr tbs Agricultural Bewweh Council. 


Neilson Jones 

has been established that failure to make growth 
on the part of the trees, so strikingly apparent 
locally, cannot be attributed merely to poverty of 
nutrient salts, soil acidity, or other simple cause ; 
and that the exceptionally good growth following 
upon application of certain organic composts can¬ 
not be ascribed to the available nutrients present 
in the compost dressing The hypothesis was put 
forward that the local infertility on the area is 
due to toxic residues formed during decom¬ 
position of organic detritus by micro-organisms ; 
and that the effect of the compost is to provide a 
substrate which, by altering the serial activities 
of the different soil micro-organisms, modifies the 
chain of reactions constituting humus decom¬ 
position ; with the result that the final residues, 
instead of being toxic, are favourable to the 
growth of the trees, to the mycelial growth of the 
fungi associated with them as mycorrhiza-formers, 
and to the establishment and free-functioning of a 
normal and balanced myoorrhizal relationship. 

It is proposed here to do no more than indicate 
the nature of the biologioal test methods employed 
which have served to establish the existence of soil 
toxins of biologioal origin. Experimental details 
must be sought in the papers to be published 
shortly 

Several independent lines of investigation have 
been followed. 

(1) Observations of H G Morton have shown 
that a nutrient agar medium, buffered to pH 4*8, 
which develops a profuse growth of mycelium after 
infection from the air for a few moments, remains 
sterile indefinitely if spread as a thin film over 
Wareham soil. The conclusion is that something 
diffuses from the soil which inhibits fungal growth 
on the surface of the agar. (A standardized 
technique has been worked out by I. Levisohn in 
which chance infection from the air is replaced by 
inoculation from a pure oulture.) 

(2) Previous treatment of Wareham soil by 
heating, or with alcohol, etc., completely removes 
its inhibitory properties. This conforms to the 
view that the toxio substance is a product of some 
micro-biological activity in the soil. 

(3) The toxic properties also disappear if the 
soil is allowed to dry out or is mixed with one of 
the oomposts alluded to above. Presumably these 
treatments provide conditions unfavourable to the 
toxio organism and/or favourable to other com¬ 
peting soil organisms. 
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(4) Toxic Wareham soil, partially sterilized to 
remove its toxicity, regains its toxicity in about 
ten days after inoculation with untreated soil. This 
is confirmation that toxicity is associated with the 
activity of some organism. 

(5) Small weighed samples of cellulose may be 
recovered unchanged after being buried four 
months in Wareham soil , similar samples undergo 
considerable or complete decomposition in fertile 
woodland soil, or in Wareham soil to whioh com¬ 
post has been added, as a consequonoe of fungal 
attack. The inhibitory action of Wareham soil 
thus extends to the fungi responsible for cellulose 
decomposition There appears to be a direct 
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correlation between rate of cellulose decomposition 
in a soil'and its fertility as measured by tree 
growth. 

To summarize: it has been shown by these 
methods that Wareham soil and soils like it con¬ 
tain a ‘toxin* which inhibits growth of fungi such 
as air-borne moulds and mildews ; some, at least, 
of the myoorrhiza-formers ; and those responsible 
for cellulose decomposition in the soil. It has also 
been shown that this toxin results from the meta¬ 
bolic activity of some organism, such activity 
representing a course of humus decomposition 
largely absent in fertile soils. * 

1 JUynei\ M. r , Forettry, 1034- 3ft 


SURFACE TEMPERATURES OF THE STARS 


'T'HE abandonment of the 1939 British Aseocia- 
A tion meeting at Dundee involved, among 
other things, the cancellation of what promised 
to be a discussion of great interest on the tem¬ 
peratures of stellar surfaces. Fortunately, however. 
Prof. W. M. H. Greaves’s opening address on the 
subject appears in the October number of the 
Observatory magazine (62, 252 ; 1939). In his 
review of the present position, Prof. Greaves 
directs attention to the way in which reoent 
observations—notably the colour temperature 
measurements carried out during the last ten years 
in England, Germany and France—have foroed 
astrophysicists to the conclusion that no unique 
meaning can now be attached to the phrase ‘the 
temperature of a star’, because a stellar surface does 
not radiate even approximately as a black body. 

The fundamental assumption of the early theory 
was that the total absorption coefficient of stellar 
material is not a function of the frequency of the 
radiation absorbed. The first deduction from this 
hypothesis is that the efioctive temperature of the 
radiation at any point in the star is equal to the 
temperature of the stellar matter at that point. 
From this in turn it follows that the star as a 
whole should behave very much as a black body, 
so far as its surface radiation is oonoemed ; and 
on this conclusion is based the Fowler-Milne scale 
of ionization temperatures. But, unfortunately, 
the work on stellar colour temperatures developed 
at Greenwich, at Gbttiftgen, and at Jungfraujoch 
leads to a totally different scale of temperatures. 
This disagreement between conclusions based on 
one hand upon direct experiment, and on the 
other upon an ad hoc hypothesis (for which little 
justification but mathematical convenience existed 
in the first place), has naturally proved fatal for 
the hypothesis. 


The collapse of the assumption was not, however, 
entirely unexpected. The mere existence of dis¬ 
continuities in stellar continua at the heads of 
absorption line series (notably at the Bahner limit) 
suggests that there is something seriously wrong 
with it. But in addition to this, the apparent 
breakdown of the Fowler-Milne scale of stellar 
temperatures has recently given on impetus to the 
mathematical investigation of various atoms with 
a view of determining if their absorption coefficients 
vary between the series limits. The work shows 
beyond doubt that such variation does exist, and 
it even predicts the type of variation for such 
simple atoms as those of hydrogen and the alkali 
metals. On the assumption that* the absorption 
coefficient of hydrogen varies with the cube of the 
wave-length, Pannekoek {Astrophys. J. t 84, 481 ; 
1936) finds that in an AO star, where hydrogen 
is the main contributor to the spectrum, the colour 
temperature measured in the visual region should 
indeed be of the order of that observed, namely, 
nearly twice the effective temperature, simply as 
a result of this variation. At the lower tempera¬ 
tures of later-type stars, the more complex metallic 
atoms play a large part in the absorption; and 
beyond the qualitative result that the variation of 
metallic absorption coefficients with wave-length 
is in the opposite sense to the variation in hydrogen, 
little progress can yet be recorded in this direction. 

Prof. Greaves concludes that future advanoefe 
will call for contributions from the mathematician, 
in developing his treatment of the difficult general 
problem which allows for variability in the total 
absorption coefficient; from the physicist, in 
making laboratory measurements of the various 
atomic absorption coefficients; and from fc#*, 
astronomer, in devising and carrying out checks 
on theory as it develops. 
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A new method of obtaining tfaft surface tem¬ 
peratures of stars directly from observation is 
announced by MM. Barbier and Chalonge in a 
paper following Prof. Greaves’s address (toe. cit , 
p. 273). These authors, recognizing the paucity 
of experimental information on atomic absorption 
coefficients, avoid their use altogether by dealing 
only with those early-type stars for which the total 
absorption coefficient is sufficiently great for the 
surface to radiate effectively as a blaok body. 
The criterion they use for selecting such Btars is 
the size of the Balmer discontinuity : where this 
is large, the opacity below the Balmer limit will 
evidently be great. In this case there is a good 
chance that the radiation seen will originate 
mainly in the outer surface layers, the temperature 
of which will then be what is directly observed as 
the oolour temperature of the star. 


Evidence for this view is provided by observa¬ 
tions of the eclipsing variable star Algol. The 
ultra-violet colour temperature of this star (which 
is typical, as to size of Balmer discontinuity, of the 
other stars considered) is found to be independent 
of the phase of the eclipse. Evidently the radia¬ 
tion from the oentre of the disk is identical in 
composition with that from the limb (which is, of 
course, surface radiation). In this case, then, and 
by extension in the others also, the observed oolour 
temperature is actually the effective temperature 
of the surface layers. The mean value for the 
A 0 stars selected is 12,600° K , which is in fair 
agreement with the ionization temperature. 

This valuable method of attack thus brings still 
nearer the prospect of reconciling the various 
‘temperatures’ which can be assigned to stellar 
surfaoes. A. H. 


OBITUARIES 


The Earl of Crawford and Balcarres, K.T., F.R.S. 

W J record with deep regret the death of the Earl 
of Crawford and Balcarres, which took place at 
Hatgh Hall, Wigan, on March 8, at the age of sixty- 
eight years. 

The Eight Hon. Sir David Alexander Edward 
Lindsay was bom on October 10, 1871, and suc¬ 
ceeded his father in 1913 as twenty-seventh Earl of 
Crawford and as holder of other titles in the peerages 
of Scotland and the United Kingdom. He was 
educated at Eton and Magdalen College, Oxford, 
where he graduated in 1894 with first class honours 
in history. He afterwards entered upon a political 
career, and sat in the House of Commons, holding 
office on occasion, until he inherited the family titles. 
During the Way of 1914-18 he served in France as 
a private and as a second lieutenant until in 1916 
he was recalled to England to take up office as 
president of the Board of Agriculture and Fisheries. 
Later he held other offices in the Government, 
among them that of First Commissioner of Works, 
1921-22. 

Lord Crawford’s interest in, and knowledge of, art 
and archeology were both widespread and profound; 
and in the performance of his duties as First Com¬ 
missioner of Works, he was brought into dose touch 
with conditions affecting archeological studies in 
Great Britain, Of this he made full and effective 
use both as president of the Society of Antiquaries 
and as a prominent figure in the various organiza¬ 
tions which have bad as their object the preservation 
of the anttqjjdiiee, monuments and amenities of town 
aud countryside in Great Britain. His charm and 
his personality, as well as his public experience and 
knowledge, made him an invaluable and most 


effective leader in any and every cause in which the 
interests of archaeology were concerned, and it was 
owing very largely to his influence and persuasive 
powers that public and official interest in British 
antiquities was stimulated in poet-War years to 
greater activity in archaeological exploration and also 
in preserving such relics of the past as remain from 
an over-zealous desire for improvement or tKe inroads 
of commercialism. 

Lord Crawford had already acquired a considerable 
reputation as a scholar in artistic and antiquarian 
studies, notably in the field of Italian art, before 
his official connexion with the Office of Works. He 
published his well-known “Evolution of Italian 
Sculpture” in 1910. He was a trustee of the National 
Gallery and the National Portrait Gallery, and in 
1923 became a trustee of the British Museum. He 
was chairman of the Fine Art Commission and a 
member of the Royal Commissions on Historical 
Manuscripts and Ancient Monuments, as well as of 
the council of the British School of Archaeology at 
Home. His academic achievement and servioee to 
archaeological studies were recognized by honorary 
degrees of the Universities of St. Andrews, Cam¬ 
bridge, Edinburgh and Manchester. Of the last- 
named University he was the chancellor, succeeding 
the late Lord Motley in 1923. Aft chancellor, he took 
a very keen and active interest in the affairs of the 
University. In the following year came his election 
as a follow of the Royal Society. 

Lord Crawford’s death will be mourned on personal 
grounds by all who knew him ; it is no less a serious 
loss to the cause of humane studies, andoontes at a 
moment when so outstanding a personality ean ill 
be spared. 
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Prof* F. P* Purvis 

Tbs announcement of the death at Seaftxrd, on 
February StO, of Prof. Frank Prior Purvis will be 
read with regret by all those interested m the progress 
of naval architecture, for he was the last surviving 
assistant of William Froude at the Admiralty Experi¬ 
mental Tank at Torquay. 

Prof. Purvis was nearly ninety years of age, having 
been bom on April 18* I8/V0. The son of Dr. Prior 
Purvis, he was educated at Blackheath School, and 
during 1807- 70 was trained as a shipwright under the 
Admiralty at Deptford and Chatham Dockyards, and 
m the old Royal School of Naval Architecture and 
Marine Engineering at South Kensington. While 
passing through his training, he gained a Whitworth 
scholarship, being one of the first to do so After a 
short tune spent at the yard of Robert Napier on 
the Clyde, and on the staff of Sir Edward Reed, who 
m 1870 had resigned the post of chief constructor at 
the Admiralty, Purvis joined Froude at Torquay ui 
1871, and remained with him for six years. From 
Torquay he went to Go van, serving under Sir William 
Pearce, but iri 1870 he became head of the scientific 
staff of Messrs William Denny and Brothers, 
Dumbarton. 

Froude had no greater admirer than William 
Denny III (1847-87), through whoso initiative the 
firm constructed an experimental tank similar to, 
but slightly longer than, the Torquay Tank. This 
was the first tank to be erected by a shipbuilder, 
and the facade of it bears an inscription saying that 
it was erected in memory of Froude, “the Greatest 
of Experimenters and Investigators m Hydro - 
dynamics”. The first, experiments were made in the 
tank m February 1883, and later tests proved of 
great value in the development of the designs for 
the cross-Channel vessels for which the firm is well 
known. 

Leaving Dumbarton in 1889, for the next ten years 
Purvis was a partner in the firm of Blackwood and 
Gordon, Port Glasgow, and two years after severing 
his connexion with them lie entered upon his long 
career of teaching in Japan 

The interesting story of the rise of engineering 
education in Japan dates back to the 'seventies of 
last century, when Dyer, Marshall, Alexander, Divers, 
Perry, Ewing, Ayrton, Milne and others went out 
from Great Britain to teach in the old College of 
Engineering (Kobu Daigakko), now a part of the 
Tokyo Imperial University, and when British naval 
engineers were lent to the Japanese Admiralty. 
Instruction in naval architecture was originally 
started m the College by the late Prof. S. Miyoshi, 
Who had learnt shipbuilding under Robert Napier, 
but in 1899 the authorities invited Prof. P. A. Hill- 
house to occupy the chair of naval architecture in 
the University, and it was his post to which Purvis 
succeeded in 1901. 

Purvis held the chair for nineteen years, during 
which time, from a place of insignificance, Japan 
rose to be one of the ohief shipbuilding countries in 
the world. From an output of about 3,000 tons 
in 1900, the tpnnage launched rose year by year until 
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in 1919 the output exceeded 000,000 tons. Early in 
the century, too, the Japanese Government built an 
experimental tank, 494 ft* long, at Nagasaki* 

For his long services in Japan Purvis was decorated 
with the orders of the Rising Sun and Sacred Treasure. 
He was a member of the Institution of Civil Engineers, 
the Institution of Naval Architects and the Institution 
of Engineers and Shipbuilders of Scotland, to which 
he contributed a few papers. 


The Rev. Hilderic Friend 

The Rev. Hildk&ic Friend died in his eighty - 
eighth year at his home m Solihull, Birmingham, 
after a long illness. He was bom at High Wigsell 
in Kent in 1852, but spent his early years m the 
vicinity of Hastings and always regarded himself as 
a Sussex man. In 1874 he entered the Wesleyan 
College at Richmond to train for the ministry, and 
two years later he sailed as a missionary to China. 
Ill-health compelled him to return home in 1880 and, 
with a view to his recuperation, he was given a series 
of country circuits for his pastoral care. His first 
was at Newton Abbott in Devonshire, where he 
spent much tune in the open air and began to study 
field botany systematically. Here he wrote “A 
Glossary of Devonshire Plant Names”. This was 
succeeded m 1884 by “Flowers and Flower Lore” 
and by “The Ministry of Flowers” m 1885. 

After travelling all over the country in his min¬ 
isterial capacity, Mr. Friend retired in 1914. For 
many years he had interested himself in worms, and 
he now devoted his leisure to their more thorough 
study. 

As the result of his labours science was enriched 
with the knowledge of many new species, and con¬ 
tributions from his pen have frequently appeared in* 
the columns of Nature. He was a voluminous writer, 
and was the author of more than a dozen books And 
of several thousand articles. In 1937 he successfully 
recovered from a serious operation, but a few weeks 
later his wife passed away. He never recovered from 
the blow. He died on February 7, leaving a son. 
Dr. J. A. Newton Friend, who ifl head of the 
Chemistry Department, Technical College, Birming¬ 
ham, and a daughter. 


We regret to announce the following deaths : 

Prof. W. C. Bregger, rector of the University of 
Oslo and a foreign fellow of the Geological Society 
of London, on February 17, aged eighty-eight years. 

Dr. R. T. Gunther, curator of the Oxford M,useum 
for the History of Science, University reader in the 
history of scienoe, on March 9, aged seventy yeans. 

Prof. E. Maragliano, emeritus professor of clinical 
medicine in the University of Genoa, 4* pioneer in 
tuberculosis research, aged ninety-one years. 

Prof. K&roly Schaffer, emeritus professor of 
neurology and psychiatry In the University of 
Budapest, aged seventy-five years, • „ * 



no. 3«72 ( March 16, 1940 


NATURE 


415 


NEWS AND VIEWS 


Phillippc de La Hire (1640-17*8) 

On March 18 the tercentenary occurs of the birth 
of Phillippe de La Hire, one of the most versatile of 
French men of science of the later half of the seven¬ 
teenth century. The son of Laurent de La Hire, a 
famous painter, who died in 1666, he was instructed 
in art, but he also learnt mathematics from Gaspard 
Desargues, the friend of Pascal and Descartes. When 
twenty years of age, he went to Italy, where he spent 
four years On returning to Paris, he resumed his 
mathematical studies and, during the next forty years, 
published many papers and books on geometry, conic 
sections, epicycloids, magic squares, and other sub¬ 
jects. His work on magic squares was based on the 
treatise of the fifteenth century Italian mathematician 
Emmanuel Mosohopuhis. 

La Hire also, from 1683 onwards, made astro¬ 
nomical observations at the Paris Observatory, where 
the elder Cassini and Picard were similarly engaged, 
and with them, too, he carried out geodetioa) work 
for the map of France planned by Colbert. His 
physical work included researches on the variation 
of the compass, on refraction and barometric and 
thermometric measurements. He was elected a 
member of the Royal Academy of Sciences in 1678, 
anti for a number of years held a chair in the College 
Royale de France. “Astronomer, mechanician, 
geometer, hydrographer,” said Fontenelle, “he was 
an academy of sciences in one man”. He was twice 
married and had eight children, of whom two, 
Uabriel-Phillippe (1677-1719) and Jean-Nicola* (1686- 
1727), were also members of the Academy of Sciences. 
La Hire died m Paris on April 21, 1718. 

Jules Christian (1840-1907) 

Dr, Julies Christian, an eminent French alienist, 
was bom at Bisohwiller in Alsace on March 16, 1846. 
He studied medicine at Straaeburg, and for three 
years before graduating became a resident in the 
Stephanafeld Asylum (Bae-Rhin), which provided 
him with a rich field of psychiatric study. In 1863 
he obtained the Esquirol Prise offered by the $ocfet£ 
M^ico-peychologique with an essay on the dura mater 
in the insane, and in the following year qualified with 
a thesis on hssmorrhagic pachymeningitis. During 
the Franco-Prussian War he took an active part in 
looking after the wounded, and after the peace of 
Frankfort in 1871 left his practice in Alsace and 
joined the staff of the Montevergnee Asyhxm in the 
Vanoluse Department, where he remained for nearly 
lour years and made numerous contributions to the 
Annah* nUdteo-psychologiques and Archive* gMrnUe 
mideefae, of which the most important were those 
on injuries hr the insane, insanity following acute 
disease, and stnsory changes in melancholia. 

la 1876 Christian was appointed physician to the 
Max^lfeAayhmi near Nancy, where he mode a special 
study of gwistjfel paralysis and epilepsy, and won the 


Falret Prise awarded by tlie Aoad6mie de M6decine 
by a work on epilepsy in relation to insanity. He 
also delivered a course of lectures at the time on 
mental disease, at the Nancy medical faculty, and 
would probably have been appointed professor in this 
subject, but m 1879 he was made physician to the 
asylum of Charenton, where he remained until his 
retirement in 1904. During this long period he made 
many more valuable contributions to the literature 
of mental disease, of which the chief were those on 
epilepsy and epileptic insanity, for which he gamed a 
prize awarded by the Belgian Royal Academy of 
Medicine, and on dementia praoox. He died on 
July 11, 1907. 

Countering the Magnetic Mine 
According to the naval correspondent of The 
Times , a conspicuous feature of the Queen Elizabeth 
on her arrival at New York after her secret maiden 
voyage from the Clyde was a ‘girdle’ around her hull. 
This girdle ib apparently the means of protection 
adopted against the magnetic mine The girdle, 
supplied with electric current of the necessary 
strength and characteristics, sets up a magnetic field 
which, in association with the steel hull and other 
magnetic material of the ship, is such that magnetic 
mines laid at sea are not set off by the passage over 
them of a vessel so equipped. The apparatus is said 
to have been devised and developed by officers of 
one of H.M. naval establishments, with the advice and 
assistance of scientific men consulted for the purpose. 
It has been given the expressive name ‘de-gaussing 
girdle’, the aptness of which will be recognized by 
all with an elementary knowledge of magnetism. 

Mr. Winston Churchill paid a tribute to this piece 
of work in his review of the war at sea when intro¬ 
ducing the Navy Estimates in the House of Commons 
on February 27. He said, “We see our way to master¬ 
ing the magnetic mine and other variants of the same 
idea. How this has been done is a detective story 
written in a language of its own ... we do not 
feel at all outdone in science in this country by the 
Nazis.’’ This is all the thanks which can be given 
at present for the work of some few of the men of 
science who have given up their investigations to 
put their special knowledge and skill at the service 
of the country. It fe an achievement of high order 
to have devised protection against a relatively novel 
form of attack in so short a time, and should encourage 
the further use by the Government of scientific 
talent. 

Blood Groups and Racial Diagnosis 
In view of the stress laid by many anthropologists 
on the significance of the blood groups in the racial 
classification of man, attention may.be directed to the 
results of certain investigation* of the weak A reaction 
found in some cases of the group ABby G. Taylor, 
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R* R, Race, Aileen M. Prior and Elizabeth W. I kin 
(Brit. Med. J. t Feb. 94, 1040). It had already been 
shown that in some AB oases the factor B is partially 
dominant to and obscures the A antigen ; and that 
while there tends to be some weakening of the B 
reaction in group AB, it is nothing like so marked 
or so important as is the suppression of A* As there 
are two types of A antigen, A t and A t > a stronger 
and a weaker, the suppression by B of an already 
weak A% in the group A^B may result in it only being 
possible to detect the A factor with powerful anti -A 
serum, the colls otherwise being diagnosed as group B . 

Following on the observations recorded, it is shown 
that the order of decreasing strength of reaction is 
A, A t B , A i, AJ$ . Further, as the serum from quite 
a number of AJB cases contains the antibody a,, 
which reacts with A x but not with A t cells, unless 
appropriate measures are taken, a reaction will result 
whieh confirms the diagnosis of group B. In view 
of the significance attached in anthropological classi¬ 
fication to the distribution both within a given popula¬ 
tion and geographically of the elements A and B, it is 
of interest and importance to note that cases diagnosed 
as B have been found on re-examination to belong 
to group AB, and an inspection of published figures 
from all parts of the world shows that in a large 
proportion of the series tliere is a real deficiency of 
the numbers in group AB. It is possible that herein 
hes a clue to the explanation of certain anomalies and 
apparent irregularities to be noted in studies of the 
groups as racial elements. 

The Black Rat in Great Britain 

Not so long ago it was generally said that 
the black rat, Rattus 'rattus, had disappeared from 
Britain, ousted in unequal contest with the brown 
new-comer, Batons norvegicus. But to most naturalists 
interested in the subject it was known that little 
centres existed m wide-scattered areas where a black 
rat could be found if it was wanted., ,Noly Colin i 
Matheeon, in an interesting account of results derived 
from his own observations in Cardiff and from a 
questionnaire sent to medical offioers of health in 
“approved parte 1 *, discloses a somewhat disturbing 
situation about the black rat, the carrier of the ilea, 
which in its turn disseminates plague (J. Amm. Ecat. t 
8 , 76; 1939). Stringent regulations are in force to 
ensure that ships are kept free of rats, and that 
while ships are in pdrt It should be made extremely 
difficult for inboard rats to make a passage to the 
shore. The result has been 4 general decline in the 
rat population of ships visiting Britain, although 
a number averaging 0-8 seems to be the irreducible 
minimu m on rat-infested ships. 

On shore, however, m spite of rat-weeks and r*t- 
pwvention measures, the number of black rets ap¬ 
pears to be on the increase, the statistics for thirteen 
British seaports showing a rise from about 4,110 in 
imto more .than 0,487 m 1994 and in 
Moreover* the shore companies appear to be extending 

t0 

are "able to wOtJumt foreher^ 


accessions from the dockyard immigxaots. 0fyfche 
three commonest races of the black: ratthe most 
frequent in British seaports is the typical blabkform, 
B. r. ratoue, but curiously enough the' brOwpish 
R. r. alexandrin us takes the lead in numbers in 
London and Plymouth, 

Activities of Analytical Chemists 

In his presidential address to the Sooiety of Public 
Analysts and other Analytical Chemists delivered on 
March 6, Prof, W H. Roberts pointed out that there 
lias been much less need in thiB War than in the last 
for the formation of ad hoc committees of chemists 
to deal with problems with which the Government 
departments found themselves faced, for much had 
been foreseen and provided for ; and some of the 
departments had from the outset adopted the course 
of appointing to their staffs eminent outside chemists, 
who not only brought to the departments their own 
expert knowledge but also rendered the departments 
more accessible to suggestions and representations 
from outside chemical bodies. The compilation of 
the National Service Register by the Ministry of 
Labour, in which the Society had co-operated, had 
provided the Government with a source of specialised 
personnel The conditions of appointment of gas 
identification officers needs reconsideration, especially 
in view of the duties now placed upon them in respect 
of preliminary food tests for gas-contamination 
Referring to the Food and Drugs Act of 1938, Prof. 
Roberts said that the rationing of meat would 
probably lead to increased consumption of certain 
other foods, such as sausages and cheese, and regula¬ 
tions governing the content of meat in sausages and 
of water in cheese j (particularly processed cheese) 
would therefore become very necessary. 

The number of analysts and consultants in inde¬ 
pendent practice has diminished greatly in recent 
years, Prof Roberts said, but in the public interest 
it is important that there should be a strong band of 
such chemists, not attached to any special interest, 
and it was therefore necessary tq watch closely for 
qases of unfair competition by publicly supported 
laboratories. Speaking of the necessity of maintaining 
a high standard of efficispey ampjngst j analysts, he 
expressed regret that no English university has yet 
inaugurated a chair of analytical chemistry, and also 
suggested that the universities sfapuld exercise more 
xigorous selection to ensure tjiat only students 
having a real aptitude for ti* subject should be 
admitted to their course*; The rbtt of the Society 
now includes 8(84 names. The following officers for 
the year 194(M1 were elected: President, Dr. B. % 
Hughes i Hon. Trt oafire^O: Taylor Hen. Beortfory, 
I^eim Eynon. 1 ♦ 1 '*•' *’ [ * j ni 
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tjjfwaoi);. It was announoed that the first volume 
df Pro/. F. Balfour-Browne'« “British Water Beetles” 
would shortly he issued to subscribers for 1936. The 
opunoii, in its annual report, referred to the diffi- 
with which the Society is faced as a result of 
$beWar. The report continues : “The Council believe, 
however, that the work of the Society ought to be 
carried on as far as it is possible to do so in war time 
J$k common with other scientific bodies, the Society 
has a definite function to perform in helping to main¬ 
tain the continuity of our national life, of which its 
activities are a very small, but, as the Council believe, 
not a wholly negligible part. It is proposed therefore 
to go on with the publication of the works now being 
prepared, and the Council appeals to all members who 
are able to do so to continue their support of the 
Society* 1 ’ 


devotion to duty, unaelfiBhnww and sympathy for 
the weak, and his powers of leadership. The Rhodes 
Trustees are confident that candidates fully up to 
the high standard set by previous Rhodes Scholars 
will be forthcoming from India, and they have been 
assured that Indian Rhodes Scholars will be welcome 
at Oxford. These scholarships are founded for an 
initial period of five years, after which they will be 
reviewed in the light of experience. The first Indian 
Rhodes Scholars will go into residence at Oxford 
after tlie end of the War, This is the Becond announce¬ 
ment of post-graduate awards for Indian students 
which have been made in recent years; it will be 
recalled that the Commissioners of the Exhibition of 
1851 instituted exhibitions for India in 1937. 

The Conception of the Atomic Clock 


Association of Scientific Workers: New Branch 
This recently formed Glasgow branch of the 
Association of Scientific Workers held its inaugural 
meeting in the Royal Technical College, Glasgow, on 
March 6. The proceedings opened with a display of 
films portraying the history of the vitamins and 
developments in the use of the cathode ray oscillo¬ 
graph. Dr. J. D. Sutherland, chairman of the 
branch, referred briefly to the aims and work of the 
Association and then called upon Prof. W. F. K. 
Wynne-Jones to deliver the inaugural address. Prof 
Wynne-Jones led up to the general question of the 
organization of science and scientific workers by 
considering the planning of research. He said he is 
strongly opposed to the view that research should 
not be organized, and expressed the opinion that 
valuable results will only be obtained from an 
investigation if it is carefully planned beforehand. 
He contended that scientific research arises funda¬ 
mentally from the needs of society, and illustrated 
his point with several very pertinent examples from 
the history of science. In furtherance of his argument 
for increased organization among scientific workers, 
Prof. Wynne-Jones spoke of the poor financial sup¬ 
port received by research ip Great Britain and of the 
muddles that had arisen at the outset of the War 
because men of science! hod not been called upon to 
organize services which belonged essentially to their 
province* Science can anil must be organized, and 
to this end scientific workers must develop a corporate 
sense. 


The presidential address to the Section of Physics 
of the American Association for the Advancement of 
Science, which was delivered at Columbus on.Decem¬ 
ber 29 by Dr. Herbert E. Ives, is printed in Science 
(91, 79 ; 1940). The address is entitled “The Measure¬ 
ment of Velocity with Atomic Clocks”. Taking the 
variation of atomic clock rate as an experimental 
fact, established by the Doppler effect in hydrogen 
canal rays, and adopting also the Fitzgerald con¬ 
traction of moving rods indicated by the Michalson- 
Morley experiment, Dr. Ives points out that. it is 
possible to define ‘velocity’ in various ways, none of 
which has any a priori claim to be chosen as ‘correct’. 
The Restricted Theory of Relativity corresponds to 
the choice of one of them “They are all deviations 
from the simple Newtonian concept Of velocity”, 
says Dr. Ives, “which is in terms of rods and clocks 
which are unaffected by motion. I urge the merit 
of the Newtonian framework as the only unambiguous 
basis for the idea of velocity”. Dr. Ives does not 
consider that the ether has been “abolished” simply 
because it is possible to define velocity in a manner 
which makes it unnecessary to rqfer to that medium : 
he claims that the Sagnac experiment, in which beams 
of light moving in opposite, directions round a rotating 
disk produce movable interference fringes, gives ex¬ 
perimental evidence of the existence of {be ethpr. 
His views, he says, “mil be recognised aa those < of 
the earlier students of the subject—Fitzgoraid, 
L&rroor, Lprentz—-but not, of those wjho would shift 
the burden from variant measuring instruments to 
the nature of space and time”. 


Rhode* Scholarships for India - 
Tins Rhodes Trustees have decided to found two 
RhdOM fat 1 India. The Rhodes 

Scholarships 'em of the atmnal vdhto of MOO, and 
tenable at the University of Oxford. With one or 
two exceptions they we young; tnen who 

have hem, educated at uni vanities in the British 
DomiWtoa* /or In the United,, States . oft Amedeo. > 
Cj^Rhpdw IcM^hwa in hiaWlldhat in tWotoetlnu • 
&*>$&&& m -he psid to his' 


Relativists w|U-probably not jbe convinced by Dr. 
Ives’* argument*. They win ask why, if (here ire 
invariant m eawu wp f rods end clocks, we oannot dis- 
cover them but nave'to urn them which very with 
motion; and further, why, of varying ones, we cannot 
tell in what state they approximate most closely to 
those wfaioh are immutable. It is to be noted.also 
that Dr. Ives's ad dres s scarcely justifies the choice 
may be ootvxitpd as a clock, but 
, o«mot j>a?i«myiliamieed a# an instrument for meaeur- 
’ i »nfc time or *ekw«$ unless we make an ad hoc defini- 
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Treasure of Pausenuts 

Now that the sarcophagus of Pharaoh Psusennes 
found on the site of the ancient Tams (Nature, 
February 24, p. 300 ; March 9, p. 382) has been 
emptied of its mummy and associated jewellery, it 
has been possible to form a more just estimate of the 
magnitude of the find. It is regarded as one of the 
richest discoveries ever made after that of the tomb 
of Tutankhamen (The Times , March 7). In this 
collection of remarkably beautiful jewellery, some of 
the necklaces, as described, are outstanding One, 
for example, is composed of two heavy bars of gold 
supporting a centre-piece in the form of a golden 
lotus, which is so heavy, it jh said, as to emit a gong- 
like note when the necklace is shaken Another 
necklace consists of several huge pieces of lapis 
lazuli with gold clasps, on which there is an inscription 
saying that the King had had made for him a necklace 
which never would be equalled This necklace scales 
the remarkable weight of 12 lb Among other 
objects of jewellery in the find are mentioned furtlier 
necklaces, two bracelets, golden slippers with a 
golden case, pins and studs. All the antiquities 
found, with the exception of the granite sarcophagus, 
are being transferred to the Cairo Museum, where 
they will be plaoed on exhibition forthwith 

Meteorology in British East Africa 

The director of the British East African Meteoro¬ 
logical Service, Mr. A. Walter, describes the work 
achieved by his Service in 1938 in his annual report 
for that year. Although described by him as an 
extremely difficult year, no hint of this would be 
obtained from a consideration only of the work 
achieved and the preparations made for extending 
and improving the activities of future years. Many 
of the staff fell sick because it had been impracticable 
for them to take the vacation leave to which they 
were entitled, and the training of all grades of staff 
had to be maintained ; it was estimated that this 
would have to be continued for another five years 
before each section of the Service could become a 
fully efficient and self-contained unit. 

There is much of interest both on the climato¬ 
logical and synoptic sides in this report, and evidence 
that important contributions to the understanding 
of meteorological processes are being made. During 
the course of the year the whole region, which includes 
Kenya, Tanganyika, Uganda and Zanzibar, has been 
divided up into zones characterized by peculiarities 
m the seasonal distribution of rainfall, Seven such 
zones were found sufficient to cover broadly the 
observed range of variation, and have been made the 
basis of a division of the country into forecast areas, 
which are shown on a map (p. 27). Both daily and 
weekly forecasts have been appreciated by the 
resident population and by visitors, an evidence of 
this interest being the suggestions received for 
increasing their frequency and extending their range. 
The weekly forecasts are based mainly on the relative 
position* of the high- and low-pressure systems on 
either aide of the tropics and the probable cluuiges 
in the main wind currents connected with them. 


They are described as an unqualified success, a fact 
which is modestly explained as being due to the 
circumstance that the effects of high or low pressure 
appearing off the west coast of Africa are generally 
felt about a week later in the tropical regions of East 
Africa. 

Many planters have stated that their work is 
planned m accordance with the indications of the 
weekly forecasts. Local eccentricities of response to 
general changes are, however, an obstacle to accurate 
forecasting here as elsewhere, and it is stated (p. 25) 
that small short-jieriod variations of pressure, tem¬ 
perature and upper winds are showing a significance 
which would be considered out of all proportion to 
their magnitude and duration in the meteorology of 
temperate regions. This report deserves to be re¬ 
garded as a model for a young progressive meteoro¬ 
logical service in the tropics. 

Suggested Gnd in the United States 

Conferences have recently been taking place in 
Washington with the officials of some fifty large 
public utility cornymnies operating m the eastern port 
of the United States to explore the possibilities of 
constructing a series of high-voltage lines inter¬ 
connecting the larger generating plants and power- 
consuming centres in this area, including both private 
and public developments. According to the Electrical 
Review of February 9, although up to the present no 
definite plan has actually been made public, the pro¬ 
posals include connecting links that would make it 
possible to interchange power whenever necessary 
between such major load centres as Boston, New York, 
Philadelphia, Washington, Buffalo, Cleveland, De¬ 
troit, Chicago, St. Louis, and possibly Birmingham. 
Connexions would be made with all major generating 
stations, both steam and hydro-electric, without 
regard to whether they are controlled by private 
capital, municipalities, or the Federal Government. 

According to preliminary estimates, the con¬ 
struction w6uld cost approximately £100,000,000, 
Objections to the plan have been raised owing to 
the ample generating capacity now in existence or 
under construction in each of the localities to meet 
possible future demands. It is also contended that 
the expenditure of such a large amount would impose 
an unnecessary financial burden upon consumers of 
electricity. The advocates of the scheme take the 
view that the future growth of power demand will 
be at an accelerating rate and that the rate of con¬ 
struction can be adjusted to actual needs for the new 
facilities. They are also understood to be relying 
strongly on the national defence argument, on the 
assumption that, even though temporarily un¬ 
economic, the Grid ©an be justified as a safeguard 
against the power shortages experienced by American 
industry during the War of 1914—18. 

New Radio Transmitter 

Almost unnoticed in the unsettled international; 
atmosphere that existed last August* an extraoidinaty 
radio transmitter was inaugurated in the 
republic of Andorra* which bectridee a small section 
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of the Pyrenees on the frontier between France and 
8patn. A brief account of this station is given in the 
Electrician of March 8. The President of the French 
Republic (as successor to the Kings of France) and 
the Bishop of Urgel in Spain share as co-princes the 
over-lordship of Andorra, a condition which has 
lasted since the early part of the ninth century. 
Radio Andorra is situated on a rocky hill at an 
altitude of 2,920 ft. above sea-level, but its aerial is 
placed at an altitude 2,400 ft. higher and is sus¬ 
pended across a lake ; the supports, 410 ft. high, 
are 820 ft. apart. The feeder cable between the 
station and the aerial is 2,788 ft. long and is believed 
to be the only case m which a distance of this order 
separates a transmitter and its antenna, with the 
exception of the Eiffel Tower, where Ultra-short 
waves had to be considered. At Andorra transmitters 
for medium and short waves are installed. The 
energy required for the station is 350 kilowatts and 
is obtained from the Forces Hydro-61ectriques de 
l’Andorra, a water-power undertaking, which sells 
the bulk of its production outside the borders of this 
small State 

Illness in Meat Packing Industry 

In a recent paper (Public Health Rep , 64, 2190 , 
1939) Hugh P. Bnnton, assistant statistician, Harry 
E. Serffert, assistant public health engineer, and 
Elizabeth S. Frasier, junior statistician, United States 
Public Health Service, present an analysis of cases of 
sickness and non-industrial injuries lasting eight 
calendar days or longer among workers in the 
slaughter and meat-packing industry. The annual 
number of oases per 1,000 was 95*0 for white males, 
144'2 for white females, and 137-0 for negro males, 
while the average number of days of disability per 
person was 3-16, 4-86 and 4*01 respectively. Those 
who showed the highest figures in the form of an 
excess of respiratory diseases were cold-meat workers 
among white males, scalers, wrappers and packers 
among white females, and by-product workers among 
negro males. 

Very excessive rates for rheumatic diseases 
were found in certain occupations, especially those 
of warm- and cold-meat workers, sausage and 
casing workers, and curing workers. As regards 
environmental conditions, white males exposed to 
high humidity or wet had the highest rates, with 
non-respiratory and non-digestive diseases most in 
excess. Among white and negro males the highest 
incidence was found among those working in hides 
and wool, or glue and entrails, among whom digestive 
diseases were much commoner than the average. 
White males and white females showed sickness-rates 
in decreasing order of magnitude as follows ; semi¬ 
skilled workers in manufacturing, labourers, and 
clinical workers. 

New Seismographic Equipment in the United States 

A nbw seismograph station has been established 
at Lincoln, Nebraska, and new equipment has been 
ttwtaHed at Chicago, Bah Lake City, and Bozeman, 
Montana, ell co-operating stations of the United 


States Coast and Geodetic Survey, according to J. H. 
Nelson and H. E. McComb. The new seismograph 
station is on the campus of the Nebraska Wesleyan 
University in Lincoln, Nebraska, and is situated on 
a layer of loess and glacial clay 160-175 ft. thick, 
under which is several hundred feet of Cretaceous 
sandstone. The position is latitude 40° 49*1' N,, 
longitude 96° 42*2' W., altitude 368 ± 6 metres. 

The seismograph operates as an east-west com¬ 
ponent and is a small experimental McOomb-Romberg 
tilt-compensation seismometer having magnetic 
damping and a clock-driven completely enclosed 
recorder. Time control is furnished by a Seth 
Thomas pendulum clock compared daily with naval 
radio time signals from Arlington. Tilt compensating 
instruments have been installed at Chicago on 
account of the slow irregular tilt movements of the 
pier on which the seismographs rest. Balt Lake City 
(latitude 40° 45*9' N., longitude 111 0 60-9' w\ t 
altitude 1433 ± 5 metres) had a two-component 
100-kgra. Bosch-Omon seismograph and has recently 
installed a two-component small model McComb - 
Romberg tilt-compensation seismograph. At Boze¬ 
man, oil damping has been replaced by magnetic 
damping and the recording equipment has been 
improved. 

Smoke Abatement 

The National Smoke Abatement Society has issued 
its quarterly, Smokeless Air % on a reduced scale but 
with a supplement “Smoke Abatement in War Time”. 
This is an effort to rebut the belief that reduction of 
smoke under present conditions is unimportant. The 
impression that smoke serves a useful purpose by 
screening towns against air attack is challenged. A 
smoke screen may assist a moving object such as a 
ship, but serves as a landmark fixing tlie position of 
a stationary group such as a town. It may provide 
a screen to hinder the recognition of a specific object' 
but equally it conceals the attaoker from the defence. 
Concealment is a great help to the submarine, and 
recent experience shows its assistance to raiding air¬ 
craft. The pamphlet directs attention to the way in 
which colliery tips serve as landmarks, providing a 
“difficult problem” in smoke abatement. The diffi¬ 
culty, it may be indicated, is less technical than 
political and due to the fact that the disposal of pit 
refuse is left to the discretion of the individual 
colliery. Naturally the cheapest possible method is 
used, regardless of the effect on the surrounding 
people, land and of the ultimate cost to the com¬ 
munity. The chemical composition of pit refuse is 
such that self-ignition can scarcely be prevented when 
it is dumped in enormous heaps. Too often collieries 
are surrounded by low-lying land reduced to valueless 
swamp by mining subsidence. Pit refuse would serve 
a useful purpose, if used to raise the level of such 
land, and under such conditions firing would not 
occur. 

Smoke results from the liberation of the volatile 
matter of coal, a large part of which is liquid. Smoke 
abatement is a movement for collecting this liquid 
for useful purposes instead of dispersing it as a public 
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nuisance * Present conditions emphasise the wisdom 
of smoke abatement as a national defence measure. 
The national need for liquid fuel cannot, it is true, 
be met by the carbonization of coal, but the contribu¬ 
tion is already by no means negligible. Already in 
1938, 8 per cent of the motor spirit oonsumed in Great 
Britain was obtained from coal The quantity of 
heavier oil suitable as fuel was of the same order. 
The pamphlet makes a ploa for a planned fuel policy, 
saying that ‘ 4 smoke is a by-product of the techno¬ 
logically primitive phaso ot industrial civilization 
from which we have not yet emerged”. 

The Cooper Union 

The eightieth annual report of the Cooper Union 
for the Advancement of Science and Art covers the 
year ended June 30, 1939 (Pp 122. New York, 
1939). The report of the Director, emphasizing 
the extent to which industry is becoming more 
scientific, refers to the morease in basic instruction in 
science and mathematics in the engineering schools, 
and decreased instruction in detailed applications of 
engineering. Special stress is laid in this report on 
the integrated study of the social sciences, so as to 
develop the mind of the engineering student not only 
to think rationally and scientifically, but also to be 
able to grasp conoepts that do not admit of the 
preoise analysis, calculation and control with which 
the physical scientist and engineer have been accus¬ 
tomed to work and which have hitherto been the 
accepted limit of his knowledge and proficiency 

The Director considers that humanistic studies 
should be required throughout the four or five years of 
undergraduate training. Commenting on our failure 
to stir those interests which lead the engineering 
graduate to continuing his studies of science and 
society, he urges that the impasse which faces civiliza¬ 
tion to-day is due to our attacking our problem by 
rule of thumb, expediency and self-interest, instead of 
by the scientific method, which, if coupled with 
sensitivity to the human values of freedom and 
individuality, will save civilization from the irre¬ 
sponsible technologist and the scheming politician. 

Control of Spirit 

Foixowino the introduction of prohibition m 
Bombay, the Government has restricted sales, 
advertising and general dealing m all spirituous 
preparations containing more than 2 per cent by 
volume of alcohol. Recently, however, the Bombay 
Government has entirely exempted all toilet and 
cosmetic preparations containing aloohol from the 
prohibition regulations. It has also set up a Classifica¬ 
tion Committee to decide whether preparations which 
contain more than 2 per cent of alcohol can be used 
as beverages or not. 

Non-Ferrous Metallic Ores 

The Minister of Supply has appointed a depart¬ 
mental committee to consider whether an increased 
production of non-ferrous metallic ores in the United 
Kingdom is desirable and practicable, and to make 
recommendations. The members of the committee 


are ; Sir William Larke (chairman), Pr. C. G. Guilts, 
Mr. Arthur Deakin, Mr. J. Stanley Holmes, M.P., 
and Mr. S. S. Taylor. Prof. J, A. S. Ritson, Mr, T. 
Eastwood, and Dr. M. Maogretgor will act as assessors 
to the committee. The secretary of the committee, 
to whom all communications should be addressed, is 
Mr. W. C. C. Rose, Geological Survey of Great 
Britain, Exhibition Road, South Kensington, London, 
S.W.7. 

Colonial Appointments 

The following appointments and promotions in the 
Colonial Servioe have recently been made': H. K. 
Littlewood, veterinary officer, Nigeria; R. R. 
Temple, veterinary officer, Tanganyika Territory ; 
C. L. Skidmore, agricultural superintendent, senior 
agricultural superintendent, Gold Coast; Dr. F. 
Dixey, director of geological survey, Nyasaland, 
direotor, Water Development Department, Northern 
Rhodesia ; H R. Bums, formerly veterinary officer, 
Nyasaland, veterinary research officer, Palestine; 
R. Leach, myoologist, Nyasaland, plant pathologist, 
Jamaica (temporary). 

Announcements 

The tenth Joule Memorial Lecture will be delivered 
before the Manchester Literary and Philosophical 
Society by Prof. James Chadwick, professor of 
physios m the University of Liverpool, on March 19 
at 6.30. His subject will be “New Applications of 
Physics to Medicine”. 

Prof. F. L. Warren, formerly of the Fuad I 
University, Cairo, has been appointed professor of 
chemistry m the Natal University College, Pieter¬ 
maritzburg. 

The fourth International Congress of Malaria will 
be held m Rome on the occasion of the International 
Exhibition of 1942 

The Australian Commonwealth Government has 
set up a Central Medical Co-administrative Committee 
at the seat of Government at Canberra. The Com¬ 
mittee will control all drugs and medical equipment 
so as to ensure the best use for the armed forces and 
civil population during war-time. 

The milk in schools scheme has been resumed for 
all children of school age, especially those in London. 
Voluntary milk clubs are being organized by teaohers 
at schools and at certain other premises where 
children attend for some form of instruction. More 
than 200 of these clubs have already been formed 
and the number is growing almost daily. As in peace 
time, all ohildren are asked to pay for each half 
pint of milk. 

In the article entitled “Food Production and Food 
Control*' by Sir John Orr published in Nature of 
March 9, p. 374, col. 2, last line of par, 3, the phrase 
“10 and 20 per cent'* should read “6 and 10 per cent” 
This correction was received during the printing-off 
of the journal and was made in a part of the issue 
only. 
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CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 429. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Molecular Structure of the Collagen 
Fibres 

X-Ray studies of the fibrous proteins indicate 
that they fall almost exclusively into one or other 
of two main configurational groups, the keratin - 
myosin group and the collagen group 1 . The inter¬ 
pretation of the structure and properties of the former 
group is now well advanced and has frequently been 
reported on m Nature and elsewhere, but the 
structure of the latter, in spite of many investigations, 
has hitherto remained unexplained. It was suggested 
several years ago that the amino-acid residues in 
gelatin (which also gives the typical collagen diffrac¬ 
tion pattern) are somehow grouped in threes with 
probably every third a glycine residue and every 
ninth a hydroxyproline residue, that the strong 
meridian arc of spacing about 2*86 A, is associated 
with the average length of a residue in the direction 
of the fibre axis, and that such an average length 
could very well arise from an alternate cis- and trans • 
configuration*; but further progress was not possible 
for lack of experimental data. More recent chemical 
and X-ray evidence points now to a solution that is 
both simple and convincing. 

(1) Bergmann 1 concludes that the average residue 
weight m gelatin is about 94, and that the chief 
residues are present in the proportions set out in 
the accompanying table : 


Amino-acid FMBQUsNcisfl in Gelatin 


Amino-sold 

wt. % 

Mol Wt. 

Gm MoL 

Frequency 

Glycine 

2ft ft 

7fi 

0*84 

-1 S 1 ) 

Prollne 

19-7 

lift 

0 17 

8 (2* 3 1 ) 

Hydroxyproline 

AntUno 

14*4 

$-7 

131 

89 

0 U 
0*008 

9 (2* 8*> 

9 (2* 3*) 

Arginine 

Leucfoe- 

botooclne 

S* 1 

174 

0-05* 

18 (2* 0‘) 

7 1 

181 

OOM 

18 (2‘-8») 

Lysine 

ft 9 

148 

0*040 

24 <2*-IT) 


Thus not only are one third of the residues glycine 
residues, but also, except for one residue in eighteen, 
another third are either proline or hydroxyproline 
residues ; that is to say, are of the form : 



than 72 residues in the gelatin ‘molecule’ (there will 
not be any definite molecule of gelatin itself, but 
only large, and possibly somewhat modified, frag¬ 
ments of the original collagen pattern): the true 
number must, be a fairly high multiple of this, possibly 
576, to judge by the histidine content for example, 
(2) The side-chain and backbone spacinga in dry 
gelatin are about 10-4 A. and 4*4 A., respectively, 
while the density is about 1*32 gm./c.o. Suppose 
these two spaoinga to be inclined at an angle p, and 
the average length of a residue in the direction of the 
fibre axis to be L A., then 



OH. OH 


CH, 

j 

CH, 

CH, . 

/ 

, r»i* 

\ 
mi ^ 

1 

_pu 



—“ VA 

\ 


00 


CO~ 


The table shows too that there cannot be fewer 


10*4 x 4*4 x L x 1*32 

94 x 1-65 » --r- 

sin p 

that is, £** 2*6 sin p (approx.), 

and therefore L cannot be greater than About 2*6 A. 
This is only an approximate calculation, but it is 
sufficiently accurate to confirm that the strong 
meridian arc of spacing 2*60 A. is almost certainly 
associated with the average length of a residue. 
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(8) 4 If it is actually equal to it, as seems most 
probable, and the residues follow one another in a 
row, then from the table the minimum length of 
the intramolecular pattern along the fibre axis is 
about 78 x 2*86 A. This length is not only too 
small to include the residues of other acids, such as 
histidine, omitted from the table, but also it is too 
small to account for the meridian spacmgs reported 
by Wyckoff and Corey 4 and by Clark and co-workera 5 . 
Tbair data are best explained by a sequence of 4 x 72 
residues in a row, grouped in approximate sets of 
12, 24 and 36. This gives a molecular weight of 
about 27,000, or a multiple thereof, corresponding 
to Svedberg'a gliadrn class*. 

(4) The proposed partial cis-configuration 1 is readily 
accounted for by the preponderance of imino residues. 
When we allow for this and the glycine content, there 
seems to be only one reasonable solution, represented 
by the scale model shown m the accompanying 
illustration. The basic sequence is - P-G-R-, where 
(with the exception of one residue m eighteen) P 
stands for either proline or hydroxy proline, O for 
glycine, and JR for one or other of the remaining 
residues. The full-length pattern, and also variations 
within the collagen group as a whole, must arise by 
suitably modifying this simple theme. 

Using the interatomic distances found in silk 
fibroin, the average length per residue in the pattern 
shown m the illustration works out to be 2*85 A., 
almost exactly the spacing of the strong meridian arc. 
Other points m favour of the model are . (a) there 
is no stone interference between the side-chains, the 
longer side-chains all lying on the side of the main- 
chain remote from the rings, leaving only the un¬ 
obtrusive glycine side-chain {H ) on the same side 
as the rings ; and (6) the polypeptide chain proceeds 
in a straight line, and any attempt to stretch it 
results an the side-chain {-Ft) swinging over towards 
the rings and the system coiling back upon itself: 
thus we have an explanation of the paradox that 
though the collagen configuration is shorter than that 
of the p-proteins, it is nevertheless practically 
mextensible. 

The above solution of the collagen problem permits 
now of the broad generalization that all the extended 
forms of the fibrous proteins fall into either of two 
classes *. they are built from polypeptide chains in 
either the cia - or the frvm*-configuration. 

A fuller account of tins investigation may be found 
m the first Procter Memorial Lecture’, and a more 
detailed discussion still will be published elsewhere, 

W. T. Astbuby. 
Florence O. Bell. 

Textile Physios Laboratory, 

University of Leeds. 

Jan. 31. 
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Capture Cross-Sections for Thermal 
Neutrons in Thorium, Lead and 
Uranium 338 

Experiments on the processes arising in thorium 
under neutron bombardment have shown that nuclear 
fission is induced only by fast neutrons of energies 
of about 2 Mev. or more. There exists also a radiative 
capture process producing an isotope of thorium 
(Th 233) of 26 mm. half-life ; this process has a 
resonance character with a large contribution from 
thermal neutrons 1 . So far, the capture cross-section 
of thermal neutrons in thorium has not been 
measured. The following experiments were carried 
out in order to determine this cross-section. 

As the neutron souroe available was not very strong 
(100 mgm. Ra -f Be), all dimensions had to be kept 
as small as possible. On the other hand, in order 
to obtain high accuracy of measurement, one had 
to use an absorbing thorium layer of reasonable 
thickness. By the kindness of Prof. Coster, I obtained 
a sample of metallic thorium of more than 99 per 
cent purity. Dysprosium of the highest purity, also 
kindly given me by Prof. Coster, was used as detector. 
The thorium was almost exactly prismatic in form 
(1*2 cm. x 1*2 om. x 2*96 cm.). The dysprosium 
was a thin layer (15*7 mgm./cm. 1 Dy) of rectangular 
form, 1*0 cm, x 2*7 cm., and its upper faoe was 
oovered with 2 \i ‘Cellophane*. For the absorption 
measurement the thorium was placed directly on the 
dysprosium with or without a cadmium screen, so 
that the neutrons impinging normally had to go 
through 1 *2 cm thickness corresponding to 13*4 gm 
thorium. 

The experimental arrangement was as follows. In 
a plate of jiaraffin wax of 3*8 cm. thickness, there 
was cut out a rectangular cavity of 1*3 cm. depth, 
the bottom and sides of which were covered with 
cadmium of 0*6 mm. thickness so that thermal 
neutrons could not enter except from above. This 
plate was put between two other plates of paraffin 
wax, forming in this way a block of 11*5 cm. height 
and about 25 om. x 25 cm. area. The dysprosium 
was placed on the cadmium-shielded bottom of the 
cavity. The upper paraffin plate contained the 
neutron source 3*8 cm. below the surface in suoh 
a way that the source just touched the upper edges 
of the cadmium screened oavity. 

The activity of the dysprosium detector was 
measured with a Geiger-Mfiller counter with 0*1 mm. 
aluminium walls connected to an amplifier. The 
dysprosium, the half-life of which was carefully 
determined and found to be 158 ± 3 min., was in 
all experiments irradiated up to saturation, and the 
decay of the activity was followed for several hours 
m order to increase the accuracy of measurements. 
All measurements were referred to a uranium stand¬ 
ard. The contribution from thermal neutrons was 
determined by carrying out the irradiation with and 
without 0*5 mm. cadmium directly over the exposed 
face of the detector. With cadmium screens on all 
faces of the detector, the observed activity is due to 
neutrons faster than thermal neutrons. Under the 
experimental conditions used here, it amounted to 
9 per cent of the activity obtained without cadmium 
on the exposed face. 

For the determination of the capture cross-section 
for thermal neutrons In thorium, one has th Consider 
the different kinds of interaction of neutrons with 
the thorium nucleus. The fission orosa*section of ftttt 
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neutrons is so small as to be negligible. The same 
holds for the radiative capture aroes'Section of fast 
neutrons. Therefore for fast neutrons one has to take 
into account the scattering cross-section only. 
Because of the arrangement used—the absorber being 
put directly on a detector of nearly equal size—one 
would expect that practically all the scattered neu¬ 
trons would be efficient in the irradiation, that is, 
the scattering cross-section would not enter into these 
measurements. Experiment confirmed this expecta¬ 
tion. When the detector was screened on both faces 
by cadmium, the measurements of the activity with 
and without thorium (or with egid without lead) gave 
the same values within the experimental error of 
2-3 per cent. Further, in order to test the influence 
of inelastic scattering, the cadmium was placed by 
turns either directly on the exposed face of the 
detector (with the thorium put upon that), or be¬ 
tween the neutron source and the thorium absorber. 
No difference could be detected. Thus the inelastic 
scattering does not give rise to thermal neutrons in 
any observable quantity, ft result to be expected. 

These results suggest that, under the conditions 
actually used, the scattering of thermal neutrons too 
will be negligible, and thus the decrease in activity 
(of about 28 per cent) caused by the thorium absorber 
is due to radiative capture processes only. To obtain 
a direct proof the absorption m metallic lead was 
measured. The lead absorber had practically the 
same dimensions as the thorium absorber, but the 
thickness of the cast lead prism of density 10*6 was 
kept a little smaller (1*10 cm ) in order to have the 
same number of absorbing nuclei per cm. 1 . 

Of course, in determining the cross-sections, the 
angular distribution of the thermal neutrons was 
taken into account and obliquity corrections (angles 
up to nearly 70° were involved) were made according 
to the data given by Frisch 1 . 

The total cross-section for thermal neutrons in lead 
was found to be o£* - 2*5 ih 0*2 x 10“* 4 cm.*. This 
value is in very good agreement with tlie value of 
2*3 x 1CM 4 cm, 1 obtained by Fleischmann* from 
Y-ray measurements. Thus one can be sure that 
lor thorium too the radiative capture cross-section 
alone enters into the measurements. The value 
obtained is = 8*0 ± 0*3 x 10~ 14 cm.*. This 
cross-section can be used to evaluate the capture 
croas-seotion of ,,, U. In this isotope, as Bohr 4 has 
emphasized, thermal neutrons do not produce fission 
processes. Thus when equal small quantities of 
uranium and thorium are subjected to neutron 
bombardment under identical conditions, laft U and 
*”Th respectively being produced, it is clear that if 
on account of their nearly equal half-life the efficiency 
of the p-rays is assumed to be approximately the 
same, the pi-ray activities due to thermal neutrons 
(corrected for equal numbers of nuclei) must be 
proportional to the respective cross-sections : 

rr*k 

1 U«89) 

^h{2*8 

From earlier measurements carried out in Dahlem, 
1 find for this ratio the value 1/4*16. Using the above 
value for the cross-section of thorium, the cross¬ 
foot ion for uranium 238 is 

o# W) ** 1*5 ±0-2 x Hh*cmA 
Anderson end Fenhi*, measuring directly the p-ray 


intensity of lsl U due to a known number of thermal 
neutrons, found 

= 1*2 x 10" l4 cm. 1 . 

Considering the possibility of fairly large errors in 
this type of measurement, the agreement is very good. 

I wish to express my gratitude to the Academy of 
Sciences for a grant and in particular to Prof. Siegbahn 
for the facilities kindly put at my disposal. 

Lisb Meitneb. 

Forskningsinstitutet for Fysik, 

Stockholm. 

Feb. 1. 
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Mechanism of Catalysis by Enzymes 

While it is generally agreed that enzymes are 
true catalysts, the explanation of the mechanism of 
the reaction is still speculative. 

In a previous paper 1 a theory was suggested to 
explain the catalysis and its reversibility According 
to this theory the enzyme, having combined with its 
substrate, transmits to it a small quantity of energy 
which activates the substrate by altering the electron 
distribution in it. The altered electron distribution, 
by increasing the reactivity of the substrate, increases 
the reaction velocity. As the reaction proceeds and 
energy liberated by the formation of new bonds 
appears the energy borrowed from the enzyme is 
returned ; the whole mechanism being reversible. 
While the picture is too static to be strictly accurate 
and while the mechanism of electron distribution 
alteration is speculative, it is to be expected from 
this theory that there would be a relation between 
the polar constitution of the substrate and the 
velocity of its hydrolysis in the presence of an 
enzyme. The electron distribution in a compound 
depends partly on its polarity. 

Abderhalden and Abderhalden* have shown that 
in the presence of acylase, chloracetyl-tyrosine (i) is 

CH*.CH.COOH 
j^j NH.O.C.CH.C1 

OH 

I 

hydrolysed faster than the corresponding bromo com¬ 
pound, which is hydrolysed faster than the corre¬ 
sponding iodo compound. The important difference 
between these compounds is the polar contribution 
of the halogen, which is strongest in the ohloro com¬ 
pound and weakest in the iodo compound. This case 
shows clearly the important influence which substrate 
polarity has on the velocity of enzymatically catalysed 
reactions. Abderhalden And Abderhalden have also 
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shown that ohloracetyl-, bromacetyl- and iodoacetyl- 
leucine under the influence of acylase behave similarly 
to the corresponding tyrosine compounds. 

Click*, m studies on the specificity of choline 
esterase, has shown that halogenation of the acid 
component- of acetylcholine increases the velocity 
of the catalysed reaction Ho has also shown that 
halogenation of both radicals of ethylacetate con¬ 
siderably increases the velocity of the enzymatically 
catalysed reaction. Commenting on the fact that 
acetylcholine and chlorethvlacetate are split at 
approximately the same speed, lie states that it is 
jiecuhar that replacement of the positively polar 
methylamuio group by the negatively polar (_ 1 
atom should not- influence the reaction velocity. 
The fact that both these groups are electron attract¬ 
ing groups and exert negative inductive effects on 
the atoms of the link split explains this apparent 
anomaly These examples from (Hick’s work also 
show the influence of substrate polarity on the 
velocity of enzyme action 

That substrate polarity is a factor determining 
quantitative enzyme specificity is clear from the 
marked effect which it has on the reaction velocity 
Whether substrate polarity can be regarded as a 
factor determining absolute specificity remains to he 
seen. 

Up to the present there have been many references 
in the literature to the importance of molecular 
polarity m biochemistry without any very clear 
reasons being given. When the influence of polarity 
on both the uncatalysed reaction (r/ Hinshelwood et 
aL*) anti on tho catalysed reaction is borne m mind the 
significance of this factor becomes clear For example, 
changes in the polarity of a drug or other compound 
can effect its solubility, the rate and magnitude of 
its action and the rate at which it m destroyed 
whether enzymatically or otherwise 

I). B Taylor. 

Department- of Physiology, 

King s College, 

University of London 

At University of Glasgow. 

Feb. 9 
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Influence of Cell Wall Composition on 
the Moisture Relations of Hardwood 
Timbers 

It has already been shown that the compressive 
strength of hardwood timbers in the green condition 
ib dejiendent on the degree of hgmfication as revealed 
by the behaviour of thin sections with micro-reagents 
Thus tropical timbers, with their greater degree of 
lignification, are on the average stronger than tem¬ 
perate zone timbers of similar density, and the 
normal wood of temperate zone hardwoods is stronger 
than tension wood from leaning trees of the same 
species 1 . Tiie difference in strength between normal 
and tension wood was found to be less pronounced 
in air^dry than in green wood 1 , and this observation 
suggested that the influence of the degree of lignifica- 


tion is affected by the moisture content of the wood. 
In order to examine this possibility a scrutiny has 
been made of data in the records of this Laboratory 
or published by other institutions M»*. The data 
were taken as a whole, without the oxclusion of 
particular species, and a comparison was made 
(a) between tropical and temperate zone timbers, and 
(fe) between normal and tension wood, the influence 
of density being taken into consideration. In so far 
as differences in cell wall composition account for 
the differences between tho properties of the timbers 
under comparison, our observations indicate that the 
proportional increase m strength which usually 
accompanies the drying of wood is less m strongly 
hgnified than m weakly ligmfled material, and con¬ 
sequently differences in strength which are due to 
differing degrees of lignification tend to be reduced 
as wood dries. This provides a partial explanation of 
the fact that the relationship between compressive 
strength and density is much closer m air-dry than 
m green wood, particularly m the case of temperate 
zone timbers. 

It wan further observed that tropical timbers show 
a slightly, but significantly, smaller shrinkage both 
radially and tangentially than temperate zone tim¬ 
bers ; they have on tho average a lower fibre satura¬ 
tion point (as determined from measurements of 
shrinkage in drying wood), and reach equilibrium at 
a lower moisture content when placed in an atmo¬ 
sphere of 90 por cent relative humidity. At 60 per 
cent relative humidity, however, there is no significant 
difference between the equilibrium moisture contents 
of the t wo groups of timbers. 

The data available lor the comparison of normal 
wood with tension wood are very limited in amount, 
but so far as they go they appear to indicate a be¬ 
haviour parallel to that of the tropical and t emperate 
zone timbers. The only difference of note is that in 
two of the tliree species examined the normal wood 
showed a slightly higher equilibrium moisture content 
at 90 por cent relative humidity than the tension 
wood ; m the third species no difference was detected. 
In view of the small number of samples available, 
however, thiR point requires further investigation 
It is thus apparent that the equilibrium moisture 
content, J he shrinkage in passing from the green to 
the air-dry state, and the strength-density ratio in 
hardwood timbers are all dependent to some extent 
on the degree of lignification. The influence of the 
degree of lignification on strength, however, appears 
itself to be dependent on the moisture content. It is 
of practical significance that variation of certain 
properties tends to be reduced as wood dries from the 
green state to the condition in which it is ordinarily 
used. 

Details of the investigation are contained in 
Project 18, Progress Report No. 11, copies of which 
will be obtainable from this Laboratory. 

6. H Clarke. 

C. B. Pettieor. 

Forest Products Research Laboratory, 

Princes Risborough, 

Aylesbury, Bucks. 

Feb. 16. 
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Pigments of Sponges 

The lipochrome nature of the colouring matters 
of the Porifera or sponges was recognised by Kru- 
kenberg 1 who refers to their carotuioid-like 
and rhodophane-like pigments, the latter being 
characterized by the possession of a single absorption 
band. Later spectroscopic study of the pigments of 
additional species by MacMunn* confirmed these 
observations. 

More recently, Karrer and Solmssen* have isolated 
the Crustacean pigment, astacene from the sponge 
Axtnella crtsta-galh. They claim that this pigment 
is also present, in Suberite# domuncula . but this ih at 
variance with an earlier observation of Kuhn, 
Lederer and Deutsch 4 . No other crystalline carotuioid 
had so far been isolated from sponges. 

We are at present engaged on an investigation of 
the pigments of the rod sponge Hymemaetdon 
Sangvineum (Grant). We have failed to detect 
ast.acene but have isolated two earotinoids, ecinnenone 
and y-carotene in crystalline form. We liave also 
obtained spectroscopic evidence of the presence of 
a-carotene Kchinenone was discovered by Lederer 
m 1935, who isolated it from the sea-urchin Kchmns 
esculentu9 . Apart from (5-carotene it was the first 
animal carotuioid found to possess vitamin A activity 6 

The demonstration of the presence of the pigment 
ochinenone m sponges provides a chemical link 
between the otherwise unrelated Porifera and 
Ecliinodermata It would also appear that this is 
the first occasion on which y-carotene has been 
isolated from invertebrates. 

Wo hope to publish a detailed account of this 
investigation elsewhere. 

P, J. Drumm. 

Chemical Department, W. F O’Connor 

University College, 

Cork. Feb. 8. 
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Presence of the Sperm Middle-Piece in the 
Fertilized Egg of the Mouse (Mus musculus) 

During an investigation of the cytoplasmic in¬ 
clusions of the fertilized egg of the mouse, the sperm 
middle-piece, and m some cases the whole tail, was 
observed ui the ooplasm (a and b). The middle-piece 
usually becomes detached from the sperm-head 
shortly after the entry of the sperm, but may remain 
attached until the stage of the pronuolei is reached 
The middle-piece is, at first, compact and deeply 
stained, but soon shows a granular structure. These 
granules are identified as the mitochondria of the 
sheath of the axial filament (a, 8.M.P.)* After the 
middle-piece is free of the sponn-head the sheath 
becomes leas compact, so that the individual granules 
can be identified with ease (6, 8.M.P.), 

The sperm-mitochondria are slightly larger and 
are more deeply stained than those of the egg (M). 
At a later stage the mitochondria of the sperm stain 
in a similar manner to those of the egg; they now 
form a loose broad band, and are, later, distributed 
through the ooplasm, 

Bperm-mitoohondria were not identified during the 



later phases of the stage of the pronuclei. or during 
the first cleavage division, or in the two-coil stage. 

It is concluded that the sperm-mitochondria 
become similar in size and staining projierties to those 
of the egg, that they are distributed through the 
ooplasm and, later, become arranged around 'the 
spindle, together with the egg-mitochondria, and are 
consequently transmitted in approximately equal 
quantities to the first two blastomeres. 

There is also evidence that the Golgi material of 
the sperm is carried into the egg It undergoes 
fragmentation and becomes indistinguishable from 
the Golgi elements already present in the egg 

The present findings do not support the work of 
Lams 1 , Levi 8 , and Van der Stncht*, who claim that 
the sperm-tail of certain mammals is segregated into 
one of the blastomeres of the two-cell stage. 

So far aH I am aware, distribution of the sperm- 
mitochondria through the ooplasm before the first 
cleavage division has not previously been recorded 
m the eggs of mammals. Held 4 and others, however, 
have traced the history of the sperm-mitochondria 
in the cytoplasm of the ova of certain invertebrates. 

The present findings are based on the examination 
of material fixed in Flemming’s fluid (without acetic), 
and of material treated according to the method of 
Aoyama, It is hoped to publish a detailed account 
of the history of the cytoplasmic inclusions of the 
sperm in the cytoplasm of the egg of the mouse. 

. . rv i R. A R Grksson. 

Department of Zoology, i 

Umversify of Edinburgh, * 

Jan. 31. 
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Subjective Judgments of 4 Firmness' in 
Elastic and Viscous Materials 

In the testing by handling of many industrial 
products showing both elastic and plastic properties 
(of which cheese is typical), direct comparisons of 
‘firmness’ are regularly made, although the physical 
dimensions of the property assessed as ‘firmness* are 
variable. (No satisfactory theory of psychological 
dimensions has yet been proposed though these 
certainly differ from physical dimensions.) A study 
of t his phenomenon is being published elsewhere* and 
in the course of the work it was found that even in 
the extreme case of truly fluid bitumen cylinders and 
approximately elastic rubber cylinders of the same 
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size and shape, all the twenty subjects tested were 
able to give direct simultaneous comparisons for 
•firmness’. With one exception, it was only after a 
considerable number of tests that subjects appreciated 
the dimensional difficulty, though ‘firmness’ has in 
the former material, the dimensions of a viscosity 
(ML~ l T~ l ) and in the latter, those of a compression 
modulus (ML- 1 T~ l ). 

It was also found that, over a considerable range 
of modulus and viscosity, a reversal in judgment 
could be produced by varying the time during whioh 
the handling was carried out. This effect was 
anticipated, suice the dimensions of viscosity and 
compression modulus differ by T~ l , but it seemed 
worth while to carry out a quantitative experiment 

For this purpose, two of our best subjects were 
chosen. They were given pairs of cylinders, one 
bitumen cylinder and one rubber (diameter 2-0 cm , 
height 2*5 cm.), one in oach hand, and instructed to 
squeeze each pair twice in time to a metronome, to 
change hands, to squeeze twice again, and to give 
a judgment as to relative ‘firmness’. Adequate pre¬ 
cautions were taken to eliminate extraneous effects. 
Times of 0*5 sec, and 4*0 aeo. were used, the order 
of the tests being randomized 

First, a cylinder of truly fluid bitumen (viscosity, 
10*7 x 10* poises) was compared with a senes 
of rubber cylinders (compression modulus range, 
0*78-1*41 x 10* dynes/cm. a ). In a second experi¬ 
ment, a single nibber cylinder (modulus, 1*53 x 
10 1 dynes/om *) was compared with a series of 
bitumen cylinders (viscosity range, 4*0-19*8 X 10* 
poises). The results of these tests are given in the 
accompanying table. 

Cwwt&nt vtoco- Constant modu- 
itity (bltumon) lua (rubber) 

4 o «eo 0 f> *pc 4 0 sec 0*5 ae*. 

I (malt) Bitumen softer 30 H 2ft 7 

Rubber softer 1 1ft 0 19 

I ndfotl nfpi tollable 1 13 7 ft 

2<fbm*k) Bit union softer 31 9 24 16 

Rubber softer 1 23 H 17 

IndtoUngntohable o o 0 o 

The effect of varying the pressure of handling was 
also tested, but found to be insignificant. 

A detailed examination of the data summarized 
in the table indicates that for an eight-fold time 
difference, t he range of viscosity over which a reversal 
of judgment can be obtained in comparing a series 
of fluids with a standard elastic sample, shows no 
marked difference from the range over whioh the com¬ 
pression modulus of elastic bodies can be varied to 
give reversals in comparison with a constant fluid 
sample Our previous work 11 has shown that the 
compression modulus of elastic materials can be 
judged subjectively some three times as accurately 
as can the viscosity of true fluids of the same order 
of ‘firmness’. This depends on the fact that the 
elastic modulus can be judged statically whereas the 
viscosity demands a dynamic judgment. When 
elastic and viscous bodies are simultaneously com¬ 
pared, a dynamic judgment is required throughout, 

G. W. Scott Blair. 

F. M. V. Cofpen. 

National Institute for Research m Dairying, 

University of Heading, 

Shinfleld, nr. Heading. 

Feb. 9. 
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The Nature of Hint 

In a recent article, entitled “The Relativity of 
Time”, Prof. Herbert Dingle 1 discussed what con¬ 
stitutes a clock, and he used the discussion to support 
a thesis which he stated at the outset, namely, that 
the restricted theory of relativity does not imply a 
Fitzgerald contraction of time intervals. 

Prof. Dingle'B conclusions in this regard are 
untenable, and m order to make clear the errors in 
his arguments, I shall first state some of the cardinal 
features of the restricted theory of relativity. 

Two inertial systems 0. xyzt and 0/ x' y' z' t\ with 
x-axes oomciding, are assumed to be moving relative 
to each other with a constant velocity, v, say. Then 
the oo-ordinates 2 , y, 2 , t and x' f y\ z' t V are related 
by the Lorentz equations, and it follows that space 
intervals and time intervals in either system are 
reduced by the Fitzgerald contraction factor when 
observed by an observer at rest in the other system. 

The time co-ordinate in each system is given by 
some cyclic or recurring phenomenon. Fundamentally 
its nature is that of a dial reading which indicates 
‘how many’. It ih a reading which is observable by 
each observer m his own system, and is used to 
designate the temporal order and spacing of the 
reception and sending of signals. 

Consider, then, Dingle’s hour-glass type of clock, 
in which he says either the number of grams N, or 
the moss of saud MN, M being the mass of a gram, 
could equally well be regarded as measuring the time 
In the second alternative, however, it is not legitimate 
to measure the total mass m one system in terms of 
the unit mass of the other, and to use this as time 
measure, as Dingle has done. Without the Lorentz 
equations there would be no basis for making such 
measurements, and therefore the Lorentz equations 
could not be derived from observations based on 
time obtained from mass measurements of this kind. 
Such time measure is alien to relativity and is in¬ 
consistent with the Lorentz equations. 

Mass could be used to measure time if the man at 
rest with the clock did the measuring m each case. 
Thus, if M were the mass of a grain in the first 
system as measured by an observer in that system, 
then M is also the mass of a grain in the second 
system as measured by an observer in the second 
system. Therefore, if N and N' are the number of 
grains observed in each, then the masses observed 
are MN and MN ’; and therefore whether the 
number of grains or the mass of the sand is used as 
time measure, the clock ratio is the some, namely, 
N'IN. 

Consider now Dingle’s second type of ideal dock, 
namely, “a particle . . . moving freely along an 
infinite space-measuring scale in a region free from 
gravitational and other fields of force, the time , * . 
(being) the reading of the scale at the instantaneous 
position of the particle”. Regarding two such docks 
he says, “the time whioh the stationary clock takes 
to move over n divisions of its scale must be con¬ 
sidered equal to the time which the moving dock 
takes to move over n divisions of ft* scale. But the 
latter scale is contracted. , . . Hence the partide 
of the moving elook moves a shorter distance in the 
same time; that is, the moving dock must be i&OU- 
sidered to bo running slower than tbe stationary 
clock. . . 

This reasoning is fallacious. For the scale readings 
are the tin** with which relativity deals, and by the 
Lorentz equations their rotes of change in the two 
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systems are not equal. Also* to say that “the moving 
clock moves a shorter distance in the same time” 
is to define the time by the distance the moving 
particle has gone, and then to measure the distance 
on the moving scale by the unit length of the 
stationary scale. This is the same kind of error os 
was made m measuring the mass of sand m the 
moving system m terms of unit mass in the stationary 
aystem. The time in each system would be identified 
with the distance travelled by the moving particle 
if, and only if, the distance in each system were 
measured in terms of the unit of that system. 

The question of the distortion of lengths and 
tune intervals in relativity is one of some perplexity. 
In both cases it is manifested by light signals, but 
there is an important difference. In the case of rods, 
if they were of the same length when relatively at 
rest, they would appear distorted when m motion, 
but on coming to rest again they would show equality. 
In the case of the time intervals of separation, on the 
other hand, signals are continually received during 
the separation, and the time interval registered by 
the moving system is indicated by the accumulation 
of these signals The whole rod comes back simul¬ 
taneously, but the record of the travelling clock is 
reoeived over the whole interval of separation, and 
a signal once received is never eradicated. 

Dingle says that the time distortion cannot be 
exhibited experimentally, and with that statement 
I agree. The special theory of relativity deals with 
uniform relative motion, and a body under such 
motion cannot make a ‘return trip’ from another 
body. But I have made an extension 1 of the Lorentz 
transformation to accelerated motion, and this ex¬ 
tension makes it possible to consider a return trip. 
The validity of the extension is confirmed by the 
consistency of the results from the point of view of 
observers in the two systems, and also by their agree¬ 
ment with the treatment of time distortion by the 
general theory of relativity*. The conclusion is that 
while the rod on returning has the same length ae 
the one which remained stationary, the total recorded 
tune of this moving system is less than the total 
recorded time of the stationary system ; that is, the 
time distortion is real. 

J. W. Campbell . 

Department of Mathematics, 

University of Alberta, 

Edmonton. 

Jan. 30. 

1 Nature, XU, 888 (1080). 

1 Campbell, Phil, Moq., (vil), 16, 620 (1983). 

* Campbell, Ph%l. M*g., <vll>, 16, 48 (1088). 


I cannot aeoept Prof. Campbell's criticism, which 
seems to me to be inconsistent. Apparently he holds 
that the time Of an event us, by definition, a dial 
reading (“Fundamentally its nature is that of a dial 
reading” : “the Beale readings are the tunes . . .”). 
He agrees, however, that “the time distortion cannot 
he exhibited experimentally”. Hence there is no 
evidence for a change of dial reading (that is, of that 
which by definition is the time). What, then, is this 
“time distortion” which he aooepte ? 

Prof. Campbell misrepresents me in bis first para* 
graph, t did not say that a definite contraction of 
time intervale Was not implied : I said that a moving 
clock would not necessarily exhibit such a con* 
traction. In that lies the main point of my article, 
which was intended to remove a general notion that 


measuring time is identical with reading the dial of 
an unspecified instrument. This notion appears to 
be even wider-spread and deeper-seated than I 
imagined, and ae I believe it to be erroneous, I 
venture to give my reasons at some length. 

The fundamental unit of measurement m physios 
is the unit of length ; it is the distance between 
two marks on a bar kept under fixed conditions The 
unit of time is the time taken by a specified moving 
body (one undisturbed by forces, according to 
Newton’s First Law) to cover unit length. The unit 
of mass is defined m terms of the units of length and 
time (according to the principle of conservation of 
mass and momentum in elastic impact). All other 
units are chosen in terms of these The unit of length 
is thus the only one which is chosen without reference 
to any other unit. 

It follows that while the distance between Hwo 
points can be measured by taking a particular body— 
the standard bar (which is chosen with some arbitrari¬ 
ness, though not, of course, without regard to con¬ 
venience and the simplicity of the relations m which 
measures of length take part)—-and laying it along 
the line joining the points, each other physical 
quantity can be measured only by first constructing 
an instrument according to the principle by which the 
unit is defined, and then, if neoessary, correcting its 
readings for any failure of the instrument to incarnate 
that principle m whatever particular circumstances 
it is used In making a measurement, therefore, we 
must discover not the dial reading but the reading 
which the dial would record if the principle were 
faithfully expressed. 

The measurement of temperature affords a good 
example. On the air scale we define the unit interval 
of temperature as that which produces a given 
increment of volume m a given mass of air at constant 
pressure. The reading of the instrument rarely, if 
ever, corresponds to this, and we correct for ex¬ 
pansion of the containing vessel, barometer varia¬ 
tions, exposed stem, etc., to obtain the temperature 
according to the specified principle. There are other 
scales embodying other principles ; for example, the 
mercury-in-glass scale, platinum resistance scale, etc. 
The readings of instruments intended to record these 
scales have similarly to be corrected, and the corrected 
results differ for the different scales. None of them, 
however, is the ‘temperature 1 implied in physical 
theory. That is defined in terms of the ‘absolute’ 
or ‘work’ scale. It is impracticable to ru&ke an 
instrument which even imperfectly embodies the 
principle of this scale, so we use an air or other 
thermometer, and adjust its corrected reading to 
give the ‘absolute 1 temperature. 

Now this is very closely parallel to the measure¬ 
ment of time. The air thermometer may be compared 
with my ‘volume-clock’ : the unit of time is that in 
which unit volume of sand falls. If the dial does 
not record this, then its reading must be corrected. 
The corrected ‘mass-clock’ and ‘number-clock’ read¬ 
ings similarly correspond to the corrected mercury- 
in-glass and platinum resistance thermometer read* 
mgs, and they may differ from each other and from 
the volume-clock reading. None of them necessarily 
shows the ‘time’ of physical theory, for that is in¬ 
dicated by the ’ideal’ dock, which corresponds to 
the absolute thermometer. 

This is commonplace knowledge with regard to 
temperature, but so far as X know, no one has hitherto 
pointed it out with regard to time—possibly because 
all time scales happen to be identical in a single 
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co-ordinate system. Books on relativity usually say 
simply that a moving clock runs slow by a particular 
factor, leaving it to "be inferred that anything that 
* ticks and moves a pointer round a dial will visually 
display the Lorentz transformation Tt was the pur¬ 
pose of my article to sho v by examples that this was 
incorrect, and to discover to what ‘clock’ the trans¬ 
formation formula applied 

Prof. Campbell maintains that in using a moving 
mass-clock the observer must move with the clock 
when measuring the mass but remain stationary when 
counting the grams Why this difference ? If lie 
consistently moved with the clock he would obviously 
observe no effect of motion at all, but the action 
which Prof, Gampbell prescrdieH for him seems a 
little arbitrary 1 susjiert that Prof. Campbell has 
not completely shed the idea of absolute motion ; 
otherwise 1 cannot account for his allowing A’ and A" 
to differ It is perhaps as well to point out again 
that, according to relativity, if an observer is initially 
at rest with respect to two identical instruments, and 
then one of them moves away from Inru, the ‘change’ 
in the indications of that instrument is exactly the 
same as if it were undisturbed and the observer, 
with the other instrument, moved with the same 
speed Which is N and which A”' in that case ? 

Finally, Prof Campbell seems to me to be quite 
wrong in objecting to, say, my mass-clock measure¬ 
ments on the ground that “Without the Lorentz 
equations there would be no bams for making such 
measurements’’. You do not need the Lorentz 
equations m order to measure mass The principles 
of mass measurement were dohned before the Lorentz 
equations wore thought of. and they are not to be 
changed because the observer decides to move while 
applying them. 

Herbert Dingle 

Imperial College, 

London, S W.7 
Feb. 15 

Unusual Ice Formation in Wiltshire 

On January 28 and 20, ice was formed in west 
Wiltshire under conditions unprecedented m the 
experience of local inhabitants • a record of the 
effects may have more than local interest. 

.January 27 had been a day of relative warmth 
and of heavy rain after a prolonged spell of frost 
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and sunshine, and water collected over the frozen 
ground. The early morning of January 28 was 
also wet , there being a mild drizzle ; but water 
was freezing under foot and the branches of trees 
crackled By midday, though rain continued, ice 
had become a conspicuous feature of the landscape. 
Blades of grass wore embedded in needle-like sheaths, 
the tailor stems m glass-like rods, and dead flower 
heads had given rise to ice flowers of beauty and 
delicacy. On hedgerows and trees, on roads, stone 
walls and wire fences, the same process was at work 
Everything, including threads of hair entangled on 
barbed wire, had become thickly coated ; and trees 
acquired a fantastic appearance suggesting giant 
candelabra of crystal. 

By January 29 the ice had thickened. Grass blades 
were no longer encased in needles but m thick fingers 
of ice, and fields became most uncomfortable to walk 
over. Where grass stood high amid erect heads of 
dock, plantain, napweed, yarrow, etc., they had 
become a growth of brittle ice-bound stems The 
weight of ice on trees and telegraph wires was now 
overwhelming and large boughs crashed to the 
ground 

Accurate measurements of the ice were not made. 
It was formed on the exposed and on the upper sides 
of supporting surfaces In section, the fingers of ice 
were roughly elliptical, the original support occupying 
a position near the periphery in the longer axis A round 
telegraph wires the ice was, however, circular (cmvi 
} in. in diameter) which suggests the wires hod under¬ 
gone torsion Icicles hung from some of the trees 
and from the eaves of buildings, but were not a 
conspicuous feature of the landscape. 

Since the above was written a similar account of 
the same storm at Petersfield has been published 
by Gave 1 Comparison of the two suggests that ice 
formation m Wiltshire started some twelve hours 
later but followed the same course. Storms of the 
kind are evidently rare though, on record*A 4 and 
information is scanty on their causative factors, on 
the growth of the ice, and on its effects upon living 
vogetation. The report * that on March 5 New York 
experienced the worst ice-storm for 25 years is also 
of interest E. R. GunthWB. 

c/o British Museum (Natural History), 

London, S.W.7. 

* Cave, V J P , An lee Storm, The Timei, February 13, 1040 

* PirbouTu, 1* , Sur les pflets produlta. h Foatatable&u, pat le vergU» 

ties 22, 23 i*t 24 Janvier 1870, Compt fetid, Acad, Sr%. t 1, Z45 
(1870) 

1 Godrfrov, L , Le verglas (1u molB de Janvier 1870, Comfit, fend 
Acad Sri , 1, 244 (1870) 

4 Pattlnson, J,, and Pines, J 8 , mated Front, January 1040, Met. 

Mao , 75, No 889, p. 12 
4 The Tim#*, March 6, 1040 


Witwatersrand Local Tremors 

In an article on “The Earthquake in Turkey” 1 
Mr. E. Tillotson refers to the idea that violent 
earthquake shocks appear to be followed almost 
immediately by sympathetic shocks m various parts 
of the world. In this relation he points out that cm 
the same day as that on which the earthquake 
occurred in Turkey, December 27, 1089, earthquakes 
occurred m San Salvador, Los Angeles, Tangier and 
“Between Deoember 27 and 2$, twenty-five earth¬ 
quakes and earth tremors . , . shook the gold 
mining district of the Rand near Johannesburg in 
South’ Africa”, % 
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The reference to the Witwatersrand may be mis- 
loading without further knowledge of the conditions 
prevailing there. Earthquakes do not occur on the 
Witwatersrand, but local tremors are of frequent 
occurrence. These tremors were unknown before 
1908 ; they began then to attract attention and 
their numbers increased very rapidly for some years 
and then more slowly. The frequency of their 
occurrence has kept pace closely with the increase of 
munng activity. A statistical study of the Wit¬ 
watersrand local tremors covering e period of twenty - 
seven years has recently been undertaken by Dr 
I* G. Gane of the Bernard Price Institute of Geo¬ 
physical Research, Johannesburg* 

Dr. Gane accepts the idea that the primary cause 
of these t remors is the local instability due to mining 
operations and has attempted to find ‘trigger-forces’ 
which might affect their actual occurrence. He 
concludes that blasting in the mines is likely to be 
h\ far the most effective trigger 

During the >ear 1939, 2927 local tremors were 
recorded by the seismograph at the Union Observa¬ 
tory, Johannesburg Of this number, 289 were 
htrong enough to be felt. There appoars to be a 
tendency for the tremors to occur in groups Such a 
group was experienced on December 27-28, but 
the occurrenoe of a large number of tremors in one 
day ih not a particularly outstanding event, and 
should not be considered having any bearing on 
the question of sympathetic earthquakes without 
further investigation 


Union Observatory, 
Johannesburg. 
Feb. 3 
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Mutarotation of Gelatin 

Substances which exhibit optical activity in solu¬ 
tion do so as a result of molecular dissymmetry, 
the most common cause of which is the presence of 
an asymmetric atom in the molecule. In the crystalline 
condition, optical activity may be exhibited by sub¬ 
stances which do not eon tain dissymmetric mole¬ 
cules. In this case, the optical activity is due to a 
dissymmetric arrangement of the units which make 
up the crystal and disappears when the crystal is 
dissolved, because the structural dissymmetry is thus 
destroyed. Uertam substances with dissymmetric 
moleculeH show a combination of these two effects, 
structural dissymmetry being superposed on the 
molecular dissymmetry in the crystalline condition. 

These well-known facts have n bearing on the 
mutarotation of gelatm, that is, the change m 
optical rotatory power which is associated with the 
sol ^ gel transformation. Tho optical activity of the 
sol is derived from the asymmetric carbon atoms of 
the protein molecules In the gel, optical activity due 
to a dissymmetric arrangement of the protein mole- 
eulos is siifierposed. The mutarotation therefore adds 
to the evidence that the protein molecules form an 
ordered, rather than a random, structure in tho gel. 

These views may have been implied by provious 
authors but they do not appear to have been ex¬ 
plicitly stated. 

M P. Hai.fr 

The British Leather Manufacturers' 

Resoarch Association, 

1-6 Nelson Square, 

London, 8.E 1 
Feb 26 


Points from Foregoing Letters 


From combined X-ray and chemical evidence, 
W. T. Astbury and Florence O. Bell put forward a 
model for the molecular structure of the fibres of 
I he collagen group. The average length per amino-acid 
residue m the direction of the fibre axis is about 
2*85 A., and the mtramolecular pattern reqmres no 
fewer tlian 288 residues m a row. Owing to the high 
content of proline and hydroxyproline the polypeptide 
chains are partly m a reconfiguration, as opposed to 
the rather longer trans-configuration of the p-protoine. 

Experiments are described by L. Meitner which 
give the capture cross-sections for thermal neutrons 
m thorium and lead. Using the thorium capture 
cross-section and the ratio of p-ray activities of ”HJ 
and m Th (under identical experimental conditions) 
due to thermal neutrons, the capture cross-section 
for thermal neutrons in 11 *U is obtained as well. 

A new conception concerning the effect of substrate 
polarity on the velocity of enzymatic catalysis is 
pointed out by D. B. Taylor, Substrate polarity is 
suggested as a factor influencing enzyme specificity. 
The significance of substrate polarity is discussed. 

S. H. Clarke and C. B. Pettifor find that the 
equilibrium moisture content, the shrinkage during 
(,T yittg» and the strength-density ratio in hardwood 
timbers ere apparently dependent on the degree of 
hgnifleation as revealed by histological reagents ; 


moreover, the influence of the degree of hgmfication 
on strength is itself dependent on the moisture 
content of the wood. 

Two carotinoid pigments, echmenone and y-caro- 
tene, have been isolated from the red sponge 
Hymcniacidon Sanguineum by P. J. Drurnrn and 
W. F, O’Connor. The Crustacean pigment astacene, 
hitherto the only carotinoid isolated from a member 
of the Porifera, was not present. 

R. A. R Gresson finds that during fertilization the 
sperm middle-piece, and in some cases at least, the 
entire tail, is carried into the egg of the mouse. The 
mitochondria of the sheath of the axial filament 
become distributed through the ooplasm, and are 
presumably transmitted, in approximately equal 
numbers, to the first two blaetomeres. There is 
evidence that the Golgi material of the sperm is also 
introduced into the ©gg ; it undergoes fragmentation 
and becomes distributed through the cytoplasm. 

G, W. Scott Blair and Miss F. M. V. Coppen find 
that direct subjective comparisons of ‘firmness" can 
be made between elastic and fluid materials where 
the dimensions of ‘firmness’ vary by T* 1 , but that a 
reversal of judgment is obtained over a wide range 
by varying the time of testing. The range is about 
the some whether the viscosity or the compression 
modulus is varied. 
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RESEARCH ITEMS 


Ancient Gold-working Site in Rhodesia 

A midden site on the Macardon Claims, West 
Nicolson, G wan da District, Southern Rhodesia, dis¬ 
covered by Mrs. Winifred Macdonald and examined 
by her, produced material of no little interest which 
has been described by Neville Jones (Trans. Rhode&wi 
Set. Absoc , 37 ; 1939) The size and thickness of 
the midden deposit suggest an occupation by one 
or two families for not more than fifty years. A 
flatfish granite rook which outcrops on the surface 
is almost entirely covered by dolly-holes and was 
evidently used for the purpose of crushing the 
auriferous quartz mined in the vicinity. The crushing 
was done by means of pestles of dionte some of which 
were found still standing in the holes as the original 
inhabitants had left them. Most of the holes con¬ 
tained fragments of quartz broken to a size convenient 
for dollying. A little fine gold was obtained from the 
holes. Objects found included a portable crushing 
mortar, hammers, gold in the form of beads, cylindrical 
and tubular, foil, tacks, links, etc , twisted copper 
wire, copper chain fragments and links, copper beads 
and needle, objects of iron, including battle axes, 
imported celadon ware, beads and bored sea-shells 
(Polinices, Cyprena and Oliva), locally made orna¬ 
ments of soapstone, l>eads of ivory, ostrich shell, 
achatina shell, amulets, pottery and a portion of a 
tuyere for ore reduction and slag. The gold beads 
are significant for methods of manufacture. From 
the evidence of the pottery, which is of the Sotho 
and Shona traditions, the celadon, the beads and the 
association of gold objects, it is probable that the 
Macardon site is to be dated at about the close of 
the fifteenth century 

The 'Ultra-Perceptive' Faculty 

The existence of an ‘ultra-perceptive’ faculty, that 
is, the extension of perception beyond the normal 
and intellectual range, is not proved, but the scientific 
study of such perception has during the last few 
years received a fresh impetus A paper by Dr. J, 
Hettinger, prepared for the Dundee meeting of the 
British Association, gives an account of an attempt 
to test statistically the probability of such a faculty. 
More than 150 subjects took part in the experiments 
whioh were carried out with the assistance of two 
professional ‘sensitives’. Articles obtained from the 
subjects were placed in separate sealed envelopes 
and taken by the experimenter to the residence of the 
sensitives ; one of the sensitives handled the envelofies 
while the other merely concentrated on the envelope 
laid on the table. The ‘sensitive’ then commented 
on the subject owning the particular article; for 
example, concentrating on one article, the sensitive 
said, “Pile of shillings, as if saved for some purpose*’. 
The subject with reference to this said, “I was count¬ 
ing the takings in a shop at the time, and had silver 
in piles.” As a control, for each item given with 
regard to a particular subject by the sensitive an 
equal number of fictitious items was presented for 
acceptance or rejection. The results were treated to a 
detailed statistical analysis, and it was found that 
the deviation from ohanoe expectation was more than 
fourteen times the probable error, indicating the prob¬ 
able existence of an ultra-perceptive faculty. 


Age of Wild Birds of Prey 

In a short paper E. Lowell Sumner, jun,, gives 
the ages attained by representatives of a few species 
of raptorial birds which had been ringed by him 
during the post fifteen years ( Condor, 42, 39 ; Jan 
1940) The greatest age was attained by a screech- 
owl, Otus a8io quereinua , which was shot thirteen years 
after ringing, and the average age of five returns of 
this species was 5 years. A barn-owl, Tyto alba 
prat incola, lived for 10 years 4 months, and the 
average of eleven returns was 3 years 2 months , 
two homed owls, Bubo mrginia/nus paciflcua, almost 
equal in age, averaged 2 years 6 months. The diurnal 
birds of prey seem to have rather shorter spans. Of 
four recovered red-tail hawks, Buteo borealis column , 
the oldest had survived for 1 year 5 months, and 
the average was only 7f months. One Canadian 
golden eagle was captured at least 3 years 10 months 
old, and one sparrow-hawk, Falco sparverius, at 2 
years 7 months. The numbers ringed and recovered 
in this experiment are too small to give a reliable 
indication of either average or maximum age, but 
the distances at which the birds were recovered 
suggest the relative tendency to wander. The four 
red-tails wore captured at an average distance from 
the ringing place of 69 miles, the single golden eagle 
and sparrow-hawk respectively at 23 and 10 miles, 
the eleven barn-owls averaged 21 miles, as against 
one mile for the five soreeoh-owls, whereas the single 
long-eared owl recaptured had travelled 49 miles. 

Toxidty of Selenium-containing Plants to Pests 

Among papers read before the annual meeting of 
the American Association for the Advancement of 
Science, which took place at Columbus (Ohio) at the 
end of Docember last are two on the above subject. 
V. H Morris, C. R. Neiswander and J. D. Sayre 
discussed a method of rendering com plants resistant 
to red spider attacks by growing them in nutrient 
solution to which was added each week I p.p.m, of 
sodium selenate. When the rate of selenium applica¬ 
tion was increased to 2 or 3 p.p.m., no red spiders 
were found to survive. Under such conditions the 
growth and normal nutrition of the plants was 
unaffected. Similar results have been obtained m 
additional tests with a number of other species of 
plants. In the second communication Messrs. 
Neiswander and Morris described results of experi¬ 
ments indicating that an accumulation of 90-100 
parte per million of selenium in the tissues of certain 
plants was sufficient to prevent infestation by the 
common spider, Tetranychus telarius, and that a 
lesser amount controlled the chrysanthemum aphid 
MaorosiphonieUa sanbomi . The investigation 
suggests a possible method for controlling pests of 
ornamental plants. 

Viruses and their Insect Vectors 

The complex relations whioh exist between a plant 
virus and the insect which transmits it have been 
studied by M. A, Watson aiid F, M. Robert* (Free, 
Boy . Soo. Land B, 127, 543-576; 1939). They used 
three viruses, namely, potato virus *F\ cucumber 
virus 1 and Hyosoyamus vims 8, which enroot be 
transmitted mechanically and are non-poretatoat 
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in the insects which transfer them. Three 
species of aphid were used as vectors: Myvua 
permotB, M. ctrcumflexue and Macrosiphum get ; 
their efficiency in transmitting the viruses increased 
with increasing time of fasting before feeding upon 
infected plants, and decreased as the time of feeding 
upon tlie diseased hosts increased. It would therefore 
appear that the viruses are inactivated by some sub- 
Htance produced by the apliids when feeding. Myxus 
persicm was the most successful vector, but the 
efficiency of each aphid varied according to the con¬ 
centration and localization of virus in the plant, and 
to the inhibitive capacity of the insect for the virus. 

Erosion Surfaces in the Allegheny Plateau 

At the annual meeting of the American Association 
for the Advancement of Science, during December 
last, J. L. Rich presented an illuminating paper on 
the identification and mterpret&tion of erosion 
surfaces. Aerial photographs of selected parts of the 
Allegheny plateau were used to illustrate the thesis 
that projected profiles or visual inspection of skyline 
elevations cannot be relied upon for the determination 
of the altitude of au erosion surface unless the region 
has not passed beyond the mature stage of the cycle 
of erosion For all post-mature stages an indeter¬ 
minate amount of elevation must have been lost by 
the inter-valley divides Physiographic evidence 
proves an enormous difference m the rate of erosion 
between certain shale horizons in the Pennsylvanian 
and the massive Pottsville conglomerate sandstone 
at its base. The difference is such that two or more 
cycles can be brought to old age stage on the shales, 
while the first cycle lias aoaroely passed infancy on 
the sandstone. In view of these complications, due 
to rock resistance and its bearing on the stage 
reached in the erosion cycle, it is clear that a re¬ 
examination of the physiography of the plateau is 
called for. 

Decomposition of Azomethane 

The decomposition of azomethane yields different 
products depending on the procedure employed. 
Emmett and Harkness (J. Amer . Chem . Soc. t 54, 
538 ; 1932) found that catalytic decomposition using 
an iron (synthetic ammonia) catalyst gave methyl- 
amine as an intermediate product and ammonia, 
hydrogen and carbon as principal end products, 
while Taylor and John (J. Chem. Phye, 9 7 , 470 ; 1939) 
found that pyrolysis and photolysis gave initially 
methyl radicals which added on to azomethane 
molecules forming tetramethylhydrazine, which after¬ 
wards decomposed. Recently, Henkin and H. A. 
Taylor have reported data (tWd., 8, 1 ; 1940) on 
the decomposition of azomethane by atomic hydrogen 
at 27° f 110°, and 195°. At 27°, gaseous products 
were absent. A liquid product, obtained in a liquid 
nitrogen trap, contained a small fraotion volatile at 
-'78°, which was probably unchanged azomethane. 
The non-volatile liquid component, which was, there¬ 
fore, presumably the sole product of the reaction, 
was colourless, basic, and a good reducing reagent. 
It gave the azo-ouprous chloride complex charac¬ 
teristic of a secondary hydrazine, and microanalysis 
°f the picrate and oxalate showed it to be s-dimethyl- 
hydrazine. The absence of hydrocarbons indicates 
the non-rupture of the azomethane molecule. At 
HO^tn^Mne and ethane were present (10:1)* A 
proportion of the liquid product was 
volatile at *- 78 *, and combustion tests on the gas 


indicated methylamine. The residual liquid was 
again dimethylhydrazine. The liquid product from 
the 195° decomposition contained a larger amount 
of methylamine ; the ethane yield was almost zero, 
and the amount of methane was only 20 per cent of 
that at 110°. Analysis of the fraotion non-volatile at 
— 78° indicated a compound with a nitrogen content 
lower than dimethylhydrazine. This is explained by 
assuming that methyl radicals join to azomethane 
molecules, with the ultimate production of tetra- 
methylhydrazine and trimethy lhydrazine. The 

possible mechanisms involved at the different 
temperatures are discussed. 

Diffraction of Protons by Vapours 

Determination of molecular structure by electron 
diffraction is now a well-established method. Pro¬ 
vided that a suitable source and technique could be 
developed, the diffraction of protons by vapours is 
an extension of this method of great potentiality, 
since the intensity of scattering of protons by an 
atom should be about 2,000 times greater than the 
scattering of electrons. Light molecules could then 
be mvestigated. A first attempt in this direction is 
reported by H. J. Yearian (J. Chem . Phye , 8, 24 ; 
1940), who describes an apparatus and preliminary 
results on carbon tetrachloride which agree satis¬ 
factorily with electron diffraction data. An arc of 
0*5-2*0 amp. is struck in hydrogen m a stainless 
steel ion source and the ions are accelerated to 
1* 5-2*0 kv. The beam (approximate composition, 
20 per cent H|, 50 per cent Hg, 20 per cent Hj, 
10 per cent heavy ions) is resolved into its ionic 
constituents by a magnetic field and the selected 
beam, after suitable focusing, falls on a stream of 
vapour at 10-* mm pressure. The scattering is 
recorded photographically. Many difficulties of 
technique were encountered, principally space charge 
effects near the ion source, neutralization of the beam 
by molecules of the vapour, loss of sensitivity of the 
photographic film due to outgassing. Precautions 
taken to minimize these and other difficulties are 
discussed. The experience gained in these preliminary 
experiments has indicated certain desirable modifica¬ 
tions of technique, whioh are outlined. This investiga¬ 
tion may well be the precursor of an important new 
method of elucidating the structure of molecules. 

Age of a Meteorite 

A shower of fragments of a stony meteorite whioh 
fell in Putulsk (Poland) in 1868 were supposed, on 
account of the reported high heliocentric velocity, 
to be extra-solar material, although this result is not 
confirmed by recent recalculation (C. C. Wylie, 
Science, 9, 264 ; 1939). The protaetinium contents 
of this meteorite and of a granite low in radioactive 
material as representative of terrestrial material of 
similar composition have been determined by W. C. 
Schumb, R. D. Evans and J. L. Hastings (J. Amer . 
Chem . Soc, f 61, 3451 ; 1939) and the protactinium/ 
radium weight ratios found. From the results the 
conclusion is reached that within the limits of error 
the age of the uranium atoms in this specimen of the 
Putulsk meteorite is the same as for terrestrial 
uranium. The protactinium was determined by oo- 
precipitation with zirconium phosphate, followed by 
purification of the ignited pyrophosphate, the alpha, 
ray activity being measured on a recording alpha-ray 
counter. The method will determine as Irfctle as 
HH* gm. of palladium per gm, of siliceous material. 
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SEA FISHERIES OF EUROPE 


O NE of the moat valuable aw well as the most 
generally liitereMting of the various publications 
of the Coneeil Permanent International pour l’Ex¬ 
ploration do la Mer is its Statistical Bulletin , m 
which are tabulated extensive and detailed statistics 
relating to the hoh fisheries of the maritime countries 
of northern and western Eurojxv Even m nonnal 
times, such ample and diverse data require much 
time and labour to assemble and work up Hut in 
the recent years of economic instability and wildly 
fluctuating currency values the difficulties of such 
work have very greatly increased Nevertheless, by 
the diligent'© and resourcefulness of the editor and 
lua staff, the} have all been heroically met and 
successfully overcome, and \ olume 27, presenting the 
data for the year 1937, has rocontly been published* 
In order to facilitate interpretation of the maws of 
detailed tables, a very comprehensive and extremely 
luoid summary of the mam conclusions to be drawn 
from them is given -as in previous years 

The total quantity of fish landed m 1937 from all 
the sea fisheries of northern and western Europe 
(omitting Russia but including Iceland and Faroe) 
was more by about 4 per cent than in the preceding 
year ; but for the nine principal countries the gain 
over the preceding year was no more than 2 per cent. 
For these nine countries the total landings were 
32 per cent above tho total landings in 1913, 
the last year prior to the War of 1914-18, which 
has long been used as a standard of comparison. 
(Table 1.) 

From the British point of view the most com¬ 
forting information contained m the Bulletin is that 
England, after man> unsatisfactory years, at last 
showed an appreciable increase in land mgs with a 
rise of 7 per cent in the total catch in 1937 over 
1938. But by far t he largest increase was shown by 
Ioeland with 2T jier cent increase, followed by 
Holland with 15 per cent and Germany with 11 per 
cent Both the German and English increases are 
shown to be due in large measure to the opening up 
of the Arctic trawl fishery at Bear Island and 
Spitsbergen 

Table l 


Total qtnvTin oi Fom landko (in , <mm,oih) kilo* or 1,000 tons) ano 
Pbrckhtaul Ratio to 19U 


Tamlk 2 

Estimate]! Vamw r«R loo Kilos (in Frk-War 8HnLiN(is') and 


I’KRCKNTAUK-RaTIU to iota 




Value 



Ratio to J9J 

3 


ion 

1915 

1936 

1937 

1913 

1935 

ItWfl 

1937 

England 

24 4 

30 9 

20 3 

21 *i 

100 

127 

108 

87 

Nor wav 

8 .* 

0 3 

5 7 

ft 1 

ion 

7ft 

m 

73 

Scotland 

10 7 

26 0 

20 0 

22 2 

100 

132 

132 

113 

France 

5n 4 

49 7 

49 4 

38 2 

100 

99 

98 

r« 

(Jcrnwn\ 

25 0 

17 r» 

17 4 

15 0 

100 

70 

70 

«o 

Holland 

27 1 

21 0 

18*2 

15 4 

100 

78 

67 

07 

Sweden 

21 0 

24 n 

21 ■« 

17 7 

100 

103 

90 

74 

Denmark 

29 ft 

m 8 

34 4 

30 i 

too 

124 

116 

102 

Ireland* 

17 2 

27 2 

25 2 

20 '< 

100 

158 

147 

US 

9 country 

21 .1 

21 4 

19 J 

17 0 

100 

100 

90 

80 

Iceland 

115 

4 5 ft 

3 9° 

3 8* 

too 

! 39* 

»4 # 

38* 

Fan*> lidandl 

12 1 

10 4 

8 9 

7 ft 

100 

87 

74 

63 

Finland 

28 7 

28 9 

25 6 

20 ft 

1(H) 

101 

89 

72 

Belgium 

Id ft 

30 9 

38 6 

35 8 

100 

| 101 

105 

98 

H countries j 

21 1 

20 1 

18 2 

Ift 0 

100 

] 95 

86 

76 

i 


_ .. r to yna 

accordance with the principle** adopted by Nrllemnw* In kapp ft 
Proc -Verb , 91 “A Review of Flnlierv HtatNtln* In Relation t<* 
Wholesale-Index" 

* Eire and Northern Ireland. 

1 Reduction too groat, cost*nf-lMng index used In Hen of wholesale 
index 




Tutal uimnLltv 


Ratio to 1913 | 


1913 

1935 

1936 

1917 

191 1 

1915 

1936 

1917 

Kngland 

820 5 

729 9 

804 0 

865 4 

100 

H9 

98 

105 | 

Norway 

731 5 

103ft 0 

1146 9 

1035 2 

100 

m 

157 

142 

Scotland 

397 ft 

279 7 

257 3 

238 8 

UK) 

70 

65 

60 

France 

193 2 

2ft4*0 

276 3 

818 4 

JOO 

137 

143 

102 

Germany 

1HJ 4 

4«H 9 

569 0 

632 6 

100 

250 

314 

349 

Holland 

147 1 

119 0 

160 4 

185 ft 

UK) 

HI 

109 

126 

Sweden 

72 8 

104 8 

110 1 

119 l 

100 

143 

151 

164 

Denmark 

64 4 

HI 5 

83 6 

85 5 

100 

130 

130 

131 

Ireland 1 

31 4 

11 4 

II 5 

12 8 

UK) 

n 

83 

37 
-- 

9 countries 

2642 9 

3097 8 

3418 1 

3488 4 

too 

117 

129 

132 

Iceland 

92 2 

266 1 

261 0 

332 7 

1(H) 

288 

283 

301 

Faroe inland 

22 4 

49 5 

44 0 

57 *7 

UK) 

221 

190 

268 

Finland 

15 7 

23 5 

28 2,' 

28 6 

100 

150 

1H0 

182 

Belgium 

13 1 

36 3 

30-H 

35 2 

100 

277 

281 

269 

12 countries 

2786-3 

3473*2 

3788 1" 

3942 6 j 

1(K)~j 

125 

136 

141 


Concerning Scotland, however, the all too dismal 
tale, continued over many years, has once again to 
be told. For more than ten years previous to 1937 
the Scottish landings had been diminishing and in 
that year they had fallen to less than two thirds 
(HO per cent ) of those of 1913, and were 7 per cent 
less than those of 1938. Only two other countries 
showed diminished landings in 1937 as compared 
with 1938—Norway by a little and Belgium by 
about 5 per cent. Nevertheless, both these countries 
landed much more fish than in 1913—the former 1£ 
times and tho latter times the 1913 total. 

The most outstanding changes in the share of the 
total catch taken by each of the principal countries 
were shown by the British and German landings. 
Once more comparing 1913 with 1937, it is found 
that the combined shares of England, Scotland 
and Ireland had fallen from 45 per oent to 28*5 
per cent, while Germany’s share had risen from 
8 5 per cent to 16*2 per cent of the whole. 

In spite of formidable difficulties in ascer¬ 
taining, computing, and comparing the values 
of the catches in the different countries, and the 
still greater difficulty of finding a basis of com¬ 
parison with the values of former years, the 
attempt has been made and careful estimates 
based on price indexes, are presented. This done 
and tho price of fish adjusted to the general 
price index, the surprising fact emerges that the 
value of fish per kilo, at least until 1938, ap¬ 
pears to have changed very little since before 
the War of 1914-18; that is, whatever the appar¬ 
ent changes in market prices may have been* the 
relative price of fish remained much as before. 
Germany and Holland, however, were an ex¬ 
ception, for in those countries the adjusted 
fish prices were much lower in 1036 than 
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in immediately preceding years and notably lower 
than in 1913, probably because in these two 
countries the markets were better supplied than 
formerly and fish had become a more plentiful and 
cheaper food. 

A still more curious and surprising thing is that 
the adjusted prices of 1937, as compared with 
those of 1913, were lower in all countries except 
Scotland, Ireland, and Denmark In the first two 
countries fish prices appeared to remain considerably 
above the 1013 level ; and in Denmark, although 
decreased by about 20 per cent in two years, they 
still remained above the pre-War level. In all other 
countries, and most notably in Germany and Holland, 
fish appears to have been considerably cheaper in 
1037 than in 1913. In Table 2, where the prices in 
recent years are given and also their percentage 
ratio of the 1913 values, the all but universal 
reduction in fish prices between 1935 and 1937 is 


very conspicuous. No explanation of this very 
remarkable fact is attempted. 

From these and many other equally interesting 
general considerations, the Bulletin proceeds to give 
more specialised information concerning such matters 
as the landings of different fishes, and groups of 
fishes, from the numerous fishing grounds; the 
shares of the various participating countries in these 
landings ; and even the seasonal fluctuations in the 
mean monthly landings of certain fishes of special 
importance, for example, plaice and sole, from the 
North Sea and elsewhere. 

For all those with any interest in fish or fisheries, 
whether from the scientific or commercial point of 
view, the StaHetical Bulletin is a mine of useful 
information most attractively presented. Not least 
among the many harmful results of the present War 
will be yet another interruption in the continuity of 
much of the data upon which the Bulletin is based. 


AERIAL, GEOLOGICAL AND GEOPHYSICAL SURVEY 
OF NORTHERN AUSTRALIA 

By Dr. L. Dudley Stamp 


F OR roughly a century the development of tropical 
Australia proceeded in an atmosphere of un¬ 
qualified optimism. It was almost universally be¬ 
lieved that only capital and enterprise were needed 
to render richly productive of minerals and agri¬ 
cultural wealth the vast untenanted northern half 
of the continent. Agricultural successes on the well- 
watered coast of Queensland were used to discount a 
dismal succession of failures elsewhere, and a few 
highly successful mining enterprises caused a willing 
public to forget many failures. Within the last 
fifteen years a professor m an Australian university 
who dared suggest that tropical Australia was far 
from being an El Dorado and in any event could only 
be developed by permitting coloured immigrants was 
*o pilloried by the Press that he sought refuge in 
resignation. But the negligible return for a huge 
expenditure of public money at last rendered inevit¬ 
able the conclusion that all was not well, and the 
long reign of optimism was succeeded by a period of 
extreme pessimism. 

In the last few years has come the realisation that 
the whole problem of tropical Australia needs to be 
examined scientifically and without prejudice, using 
all the weapons at the command of the modem 
investigator. In that spirit the three Governments 
'oneemed—the Governments of the Commonwealth, 
Queensland and Western Australia—agreed to in¬ 
augurate a survey with the object of seeking new 
mineral resources in the parts of the continent lying 
north of 22 ° 6. £100,000 was provided—half by the 
( ommonwealth Government, a quarter each by the 
other two—and it was intended originally to devote 
three years to the work. It was the first time in the 
usteny of Australia that three Governments had 
pooled their resources for such an investigation, 
hi September 19, 1934, 4 party Of four (Mr. P. B. 
tfya. mrnfAv 0 officer Of the Survey, Mr. L, a Ball, 
Queesuitaftt, Mr. F. Q. Forman, Western Australia, 


and Dr. W. G. Woolnough, Commonwealth geological 
adviser) set out on a preliminary reconnaissance 
flight of* 12,000 miles to determine areas suitable for 
investigation. It was agreed that out of more than a 
million square miles approximately some 10,000 
square miles could reasonably be covered in three 
years, the survey being confined to metallic minerals, 
particularly gold. Survey work actually began in 
May 1935 and falls into three parts. Aerial photo¬ 
graphy was carried out by the Royal Australian Air 
Force ; ground surveys by three parties (m Queens¬ 
land, Northern Territory and Western Australia 
respectively); geophysical surveys in selected areas 
were at first earned out under contract, by the 
Electrical Prospecting Company of Sweden (Mr, Sepp 
Horvath) and later by the Survey staff itself. 

The Survey has issued comprehensive progress 
reports every six months, beginning with a combined 
one for the whole penod ended December 31, 1935. 
Those for the periods ended December 1935, 1936 
and 1937 are particularly valuable as general sum¬ 
maries, and in the last it was pointed out that the 
work was far from oomplete and that it was to be 
continued during 1936. The detailed results are con¬ 
tained in the individual reports, of which there are 
thirty-nine for Western Australia, thirty-seven for 
the Northern Territory and thirty-five for Queensland, 
though all are not yet published. These 111 reports 
follow a uniform plan : all are issued by the Govern¬ 
ment Printer, Canberra, they are in foolscap site 
with appropriate maps, and set out the facts, favour¬ 
able or unfavourable, on which private enterprise 
may assess the possibilities. Many are short—a page 
or two of text—and naturally most deal with ore 
fields previously known. 

A particularly interesting report is Queensland 
No. 9—on the Croydon*Golden Gate area which was 
formerly one of the chief gold producers of Queens¬ 
land and yielded* £3,060,000 worth of gold before 
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being closed down some years ago. It was hoped that abandoned after a few months* In 1012 the Chinese 
geophysical methods would lead to the discovery returned. In 1918 a new serious start was made by 
of new reefs beneath the cover of Cretaceous sand- erecting a battery, but it apparently was never used, 
stones, latent© and alluvium. The methods used— In 1926-29 there was a little spasmodic working 
electromagnetic, self-potential, magnetic—ore de- by a few old Chinese. Now the Survey discloses 
scribed, and here the electromagnetic was found most small sub-horizontal reefs, some possibly with pay- 
successful and disclosed numerous good conductors able values, but does not encourage further work, 
considered to arise from reef-channels at depths In some reports comes the tlirill of new discoveries, 
corresponding approximately to water-level. The Queensland No, 12 deals with an area in Cape York 
Survey was empoworod to carry out shallow tests Peninsula, proclaimed a goldfield in October 1936 and 
but not drilling, and so further work is left to private surveyed m the following months. Even there the 
enterprise. old type of prospector had penetrated so long ago 

Report No 17 of the Northern Territory on the os 1878 and may have assessed the true value of a 
Fletcher’s Gully Area, Daly River, may be selected mineral field, which now promises to be more important 
as illustrating a type of history all too common, for its iron ore. 

Traces of gold were discovered in 1906 m almost It is impossible, in the course of a brief review, to 
uninhabited country 100 miles south of Darwin, do more than indicate the existence of these valuable 
A ‘gold rush’ of about thirty miners followed, but m reports and to congratulate all concerned on the solid 
three months only two remained- -working stream work they have carried out—especially Sir Herbert 
tin—and the claims were soon abandoned. In 1909 Gepp, the director, Messrs. Ball, Forman and Pye, 
a group of Chinese got 183 ounces of gold by steady his exeoutivo committee, and Messrs. C. S. Honman, 
work, but in 1910 the area was declared a ‘goldfield’ P. S. Hossfeld, K. J. Fmucane, R. F. Thyer, E L. 
and the Chinese had to leave The field was again Blazey and their assistants, of the field Btaff. 


BROADCASTING OVER WIRES 

T HE idea of conveying speech and music pro- able interference with other telephone circuits would 
grammes over a wire network is by no means result if the electrical energy were transmitted over 
new in Great Britain, for so early as 1896, the the lines at a sufficient level to operate loud-speakers 
Electrophone Company provided a service to tele- direct Thus either the energy level must be reduced 
phone subscribers by special connexion to theatres, and an amplifier used on the listener’s premises, or 
music halls and churches Until a few years ago, a special wire network must be employed. The latter 
however, no serious development had taken place system is the more satisfactory and has been more 
owing to the indifferent quality of the service, the widely used up to date. Two arrangements of the 
absenoe of suitable loud speakers and amplifying scheme are possible ; the first provides a separate 
equipment, and the lock of public demand resulting pair of wireB for each programme from the distri- 
from the relatively high cost mvolved. The intro- bution station to a selector switch at the listener’s 
duction and success of radio broadcasting, aocom- premises ; while the second provides several pro- 
pan led by revolutionary developments in technique grammes over one pair of wires to the listener, who, 
and equipment, have caused renewed attention to by means of a special switch, is enabled by remote 
be given to the possibilities of diffusing programmes control to select one of several programmes available 
ovor wire networks For some years past a number at the distribution station. Which of the two is the 
of relay companies have been re-distributing the more suitable depends largely upon local conditions, 
ordinary broadcast programmes over special wire the geographical distribution of the subscribers, 
network systems to subscribers who prefer this and the relative costs of the switching systems 
mode of reception to that involving the use of a and the installation of the necessary lines. The 
normal receiver, remote switching system has many interesting 

On March 30, 1939, the Postmaster-General technical features, which are fully described in the 

announced that the Post Office was contemplating paper, 

the introduction of a system of distributing broad- The chief attraction of the distribution systems 
casting programmes over the line telephone network, involving carrier or radio frequencies lies in the fact 

as a service additional to that of the existing relay that the existing electricity supply or telephone 
companies (see Natube, April 8, 1939, p. 692). In networks may be utilized, with a consequent saving 
a paper read before the Wireless Section of the in Ime plant costs. The fact that the electricity supply 
Institution of Electrical Engineers on March 7, Dr. networks in Great Britain are connected to a larger 
T. Walmsley gave an account of the technical pro- number of premises than the telephone network 
grass made in this subject up to the outbreak of the constitutes the chief advantage of their utilization 
War, by the Wire Broadcasting Branch of the for distribution of programmes at carrier frequencies. 
General Post Office. After referring to the fact that This advantage has, however, limitations set by 
the wire broadcasting system is likely to be relatively technical problems such as insulation, so more 
free from the various types of interference to which attention has been given to the use of telephone lines 
radio broadcasting is subject, the paper presented a for this purpose. By choosing the carrier frequencies 
detailed consideration of both the principles and the to be within the normal radio broadcasting baud, 
technique mvolved in 1 distributing over wires at the subscriber can conveniently use a normal oom» 
either audio or radio frequencies. meroial broadcasting receiver, the various programmes 

While the audio frequency system of distribution available over the telephone system f being 
could make use of existing telephone lines, consider- by tuning the receiver to certain nswignnHf 
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frequencies. The switch at the listener's premises is 
naturally provided with a change-over position in 
which the receiver is connected to a suitable aerial 
for reception of other broadcast programmes in the 
usual manner. 

Dr. Walmsley’s paper described the technical 
development of the equipment which has resulted in 
this method being placed on a satisfactory and 


• 

practical basis. The reading of the paper was accom¬ 
panied by a demonstration of the reception of both 
normal broadcasting and of special programmes over 
the standard Post Oifioe telephone lines, using both 
the audio and radio frequency methods described. In 
the latter case, the reception is ununpaired by the 
use of the subscriber's telephone for a call and con¬ 
versation in the usual manner. K, L. S-R. 


RITUAL IN TIKOPIA OF THE SOLOMONS* 


I N the first volume of his account of the ntual cycle 
known as “The Work of the Gods" in Tikopia, 
an isolated community in the British Solomon 
Islands Protectorate, Prof. Raymond Firth has oon- 
fined himself mainly to giving an ethnographical 
account, reserving for later publication the major 
part of theoretical interpretation. In his introductory 
remarks, however, after pointing out that this, the 
most spectacular of his discoveries, had. been men¬ 
tioned only by the Rev. H. J. Durrad and Dr. H, R 
Rivers without any hint that they were anything 
more than isolated performances, he goes on to 
indicate its basic significance for the understanding 
of Tikopia, while its analogies with rites in Hawaii 
and Tonga suggest interpretations of these latter, 
which cannot be inferred from the existing frag¬ 
mentary and obscure accounts. 

The rites fall into several main divisions: a 
symbolic set to initiate the oyole ; a reeaoralization 
of canoes ; a reconseoration of temples ; a series of 
harvest and planting rites for the rain ; a sacred 
danoe festival; several memorial ntes and the ntes 
of vanished temples ; and in the trade wind season, 
the ritual manufacture of turmeric. The rites are one 
of the most elaborate expressions of the system of 
rank and of the religious beliefs of the people ; it 
has important economic aspects, is related to the 
institution of marriage, sets the formal seal on 
fundamental forms of recreation, and provides 
sanctions for many of the most baaio values. 

The concrete title “The Work of the Gods" em¬ 
bodies two concepts : first that of a religious sanction, 
and secondly that of the ritual as a series of obliga¬ 
tions involving the expenditure of goods and time. 
The religious sanction lies in the fact that the ritual 
oyole is believed to have been instituted primarily 
by one deity, the principal god of Kafika, who at the 
same time is worshipped by the chiefs of the other 
three clans ; but into the scheme are drawn also 
other gods and chiefly ancestors. There is no elaborate 
mythology to explain how the ritual cycle came into 
being. There is a strong reverence for the ritual and 
the sacred objects connected with it. 

The important matter of fixing the exact day on 
which the rites shall begin throws a significant light 
on the ealendrioal system and astronomical know¬ 
ledge Of Tikopia. The people have no fixed calendar 
and no names for the months or for the days or 
nights of the month. They oount moons or nights of 
the moon for speoifio purposes, as in estimating 
pregnancy or periods between events. The term tau, 
meaning a ‘measurement* or ‘count’, is used for a 
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season, or sometimes a year as a whole, but without 
precision. Sometimes a tow has six months, sometimes 
seven. It is a seasonal period rather than a calendar 
period and refers primarily to the most marked 
climatic phenomenon in the island, namely, the 
alternation of the trade wind with the monsoon 
season. The seasonal changes, which are accom¬ 
panied by ohanges m economic pursuits such as 
fishing, are the main basis for the seasonal ritual, as 
shown by the terms “The Work of the Trade Wind" 
and “The Work of the Monsoon”. The trade wind 
begins to blow at about April and dies down in 
October, when the monsoon season begins. 

Although the mam index for the beginning is thus 
given by seasonal change, it is correlated with and 
corroborated by other factors. Though the Tikopia 
have no sidereal calendar, they use astronomical 
observation to a certain extent in time reckoning. 
Thus when the Pleiades rise, “the ocean has begun 
to bite", that is, the fish rise and are plentiful. It 
was said that when the Pleiades appeared above the 
sea m the east at dawn, it was the signal for the 
work of the trade wind to begin. At this time Taro, 
another star, stood high up at dawn. The work of 
the monsoon is also so guided. When Manu, a bright 
star, has passed the zenith in the evening, it is time 
to throw the firestiok, for the season’s work has 
arrived. Saraporu, another prominent star, stands 
midway in the western heavens in the evening at this 
time, but towards the end of the festival, when the 
danoe festival begins, Saraporu has gone below the 
horizon. Tokens of the approach of the work of the 
monsoon season are also given by the migrations of 
birds and changes in vegetation. 

The order of the rites of the Work of the Gods is 
traditionally fixed, though the space between them 
to some extent is at the discretion of the Ariki Kafika. 
But any ordinary Tikopia knows the sequence, and 
the full cycle in the traditional form shows that 
any man, not responsible for the organization 
of the rites, can carry in his memory a sequenoe of 
more than thirty days. 

The Christianization of the Ariki Kafika, who took 
precedence over the other three chiefs in the rites, 
has brought about certain changes and adjustments. 
In the course of generations, such variation may 
become part of the traditionally accepted practice. 
This with the oonseveration of other variations and 
oauses of variation suggests the reflexion that 
“Polynesian culture must not be regarded as a static 
arrangement resting upon an original fusion of 
diverse elements, but as a dynamic arrangement with 
a tendency to variation perceptible in each genera¬ 
tion, and with a selective process by which some at 
least of these variations are built into the cultural 
system". i 
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’ SEVENTY YEARS AGO 

Nature, vol. i, March 17 , 1870 
The Geological Calculus 

In a letter under this title, [Sir] W. Boyd Dawkins, 
F.R.S., discusses the recent articles by Alfred Russel 
Wallace on the measurement of geological time. He 
concludes : 

“But can we measure geological time by the lapse 
of years ? If so, we shall have solved a problem 
infinitely harder than that which lias foiled the 
archeologists. Can they fix the date, say of the 
mtroduction of iron into Europe, or of the dawn of 
the age of bronze or of stone ? No man would 
venture to answer yes . . .” If, then, we are 
ignorant of the dates of, say, the kings of Assyria, 
“which are, comparatively speaking, of yesterday, and 
we can simply tell that one succeeded another in a 
definite order, how can we reasonably expect to fix 
the date of any one period of the geological past ? 

. . . the geological ‘when’ merely implies before 
and after, while in history the idea not only of 
sequence, but of the lapse of how long before and how 
long after, can be mastered The attempt to fathom 
the geological pant with our short historical sounding 
line has up to the present time resulted merely in 
estimates, varying according to the assumed basis in 
each by thousands of centuries, that have been about 
as valuable in geological theory as Archbishop 
Usher’s chronology has been found in Biblical 
criticism” 

Sunday Lectures 

A lecture delivered by Prof. T. H. Huxley in St. 
George’s Hall, London, on Sunday, March 13, 
entitled “The Forefathers of the English People”, is 
printed in full Comment mg on the occasion, a 
“note” reads • 

“It is surely a sign of the times that we should be 
able to lay before our readers a scientific lecture 
delivered on a Sunday before a great audience, com¬ 
posed chiefly of the middle classes. The history—the 
all too short history—of English Sunday lectures is 
very curious and, withal, instructive. Some years ago 
the movemont was commenced by lectures in St 
Martin’s Hall* which lectures, thanks to the activity 
displayed by The Lord’s Day Observance Society’, 
were brought to a close somewhat suddenly. They 
were afterwards revived (such is the perfection of our 
English law) with impunity, by the simple process 
of enrolling the lecturers and their friends as a 
religious body !” Eventually, two movements arose, 
the Sunday Lecture Society, and another, “em¬ 
phatically the working men’s movement, in which 
the exact programme which was at first threatened 
with prosecution is reproduced. Both these move¬ 
ments have been in operation, and have been the 
means of doing much good for some time past; and 
no attempt has been made to interfere with that 
‘Free Sunday ' which is of a good deal more importance 
to the working men of this country than even a 
Free Breakfast-table’. Surely one of those quiet 
victories by which each step in the inarch of real 
progress has been made good in English history has 
been won”. 

* • 

Hereditary Genius 

AUUD Romxl Waixack reviews at length 
Gabon's “Hereditary Genius, an Inquiry into He 
Laws and Consequences”. “In this book Mr. Gabon 
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proposes to show that a man's natural, abilities are 
derived by inheritance, under exactly the same 
limitations as are the form and physical features of 
the whole organic world. Many who read it without 
the care and attention it requires and deserves, will 
admit that it is ingenious, but declare that the 
question is incapable of proof. Such a verdict will, 
however, by no means do justice to Mr, Gal ton’s 
argument ... his book will take rank as an 
important and valuable addition to the science of 
human nature”. 


A National History Society lias just been formed 
at Winchester College. There is every reason to 
expect that the society will prove a lasting benefit to 
the college. 

We are glad to see that meetings are being held in 
support of M. W. S. Allen’s motion in the House of 
Commons to open museums on week-day evenings. 
We know of no argument against the experiment, 
and we believe the experiment would be an entirely 
successful one. 

The Vicar of Cushendun, County Antrim, com¬ 
municatee the following to Science Gossip : “The 
following incident was told me the other day by a 
resident, who vouches for the truth of it, and which 
happened close to his residence m Cushendun, County 
Antrim. A rat, nearly white with age, and blind, 
was frequently seen led to the water by a young rat 
by means of a straw, of which the old rat held one 
end and the young rat the other”. 


APPOINTMENTS VACANT 

Applications am invited for the following appointments on or 
before the dates mentioned . 

Assiatant Executive Engineers In the Punjab Service of 
Engineers, Clam I —The High Commissioner for India, General 
uwrtment, India House, Aldwych, W.C.2 <quoting Appointment 
1/4A) (March 23) 

Assistant officer* (Civil UngiN inas) in the Indian Railway 
Service of Engineers—The High Commissioner fbr India, General 
U^partmont, India House, Aldwych, W C 2 (quoting Appointment 
276/1 A) (March 23) 

Director op Education— The Director of Education, Education 
Department, Nowarkc Street, Leicester (March 27). 

™ op Tbohnical Classes under the Government of 

Secretary (IPR/CA), Board of Education, Kings way, 
W C 2 (March 27) 

Second assistant Bacteriologist aw> Pathologist— The Clark 
to the County Counotl, County Building s, Stafford (March 28). 

Vice-Principal— The Principal, Bergman Osterberg Physical 
Training College, Dartford (March 20). 

« ?! H 2 K £ 011 0F Bus rarch—T he Secretary, Research Association of 
BrtUsh Rubber Manufacturers, 100-107 Lanedowne Road, Croydon 
(April fl) 

Education Omega—The Clerk to the London County Council, 
The County Hail, Westminster Bridge, S E.l (April 15). 

Assistant Lecturer in Gsooraphy— The Registrar, The Univer¬ 
sity, Manchester 13 (May 1). 


REPORTS AND OTHER 
PUBLICATIONS 

(not included fe tft* numtftfr JMbi Supplement) 

Great Britain and Ireland 

Ministry of Health. „ 

No. 5: Oxygen Admlntotk^a^ *. 

Apparatus. Pp. 7. (London : HA i. 

The Case 
Allowance* 

F. Rathbone 

tt. 

Other Countries 



none. . 
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Volume III now ready of 

A History off 
Indian Philosophy 

By S. DASGUPTA 


35s. net 


Previously published : 
Volume I. 31s. 6d. net 
Volume II. 35s. net 


The Third volume of Dr Dasgupta’s comprehensive survey of Hindu thought In Sanskrit 
begins an account of Theism In India which will be completed In Volume IV. In the present 
volume it has been found impossible to separate the devotional philosophy from the religious 
pathology which is associated with it. especially in the schools originating In South India, but 
the writer has tried to steer a middle course in the interest of philosophy. Much of the literature 
discussed is available elsewhere only in unpublished or rare texts. 


• Where Is the 
- Collection Z 


Compiled by C. D. SHERBORN 


3$. 6d. net 


An account of the various Natural History Collections which have come under the notice of 
the compiler between 1880 and 1939. 

[CAMBRIDGE UNIVERSITY PRESS_ 


A Useful Kodak Service 

for Scientists 


SPECIAL 
PHOTOGRAPHIC 
PLATES FOR 
SPECIAL NEEDS 


One aspect of the service provided by the Kodak 
Research Laboratory is to supply special photographic 
plates for scientific purposes. Spectroscopy, astronomy, 
Infra-red and ultra-violet photography, are examples of 
fields in which Kodak Plates are being Increasingly used. 
Keeping pace with the new applications of 
photography In scientific work, Kodak Ltd. 
are prepared to make plates to specifi¬ 
cation for requirements outside the 
normal range. Enquiries for plates 
for special work should be addressed 
to the Kodak Research Laboratory; the 
booklet, 4 'Photographic Places for Scientific 
Purposes," will be sent free on request. 

The Research Laboratory, Kodak Ltd., Wealdscone, 


Harrow, Middlesex. 




METHODS AND AIMS IN AMERICAN ARCHEOLOGY 


A LTHOUGH archeologists in the United 
States welcomed the financial assistance 
afforded field research and excavation by the 
measures taken by the Federal and State Govern¬ 
ment authorities for the relief of unemployment, 
their satisfaction was tempered by some misgiving 
It is true that it now became possible to open up 
sites long marked as desirable for investigation, 
but of which the examination had to be postponed 
while the funds available were devoted to pur¬ 
poses of more insistent urgency m their bearing 
upon major archaeological problems At the same 
time, it was recalled to how great an extent the 
antiquities of the remarkable and unique indig¬ 
enous civilization of the Americas had suffered 
from amateur and untrained trophy hunting. 
Further, public works were being inaugurated or 
accelerated which would add to the destruction 
on a vastly extended scale. The construction of 
a great dam in the Tennessee Valley during the 
War of 1914-18, for example, had inundated 
twenty-three square miles of country, and to this 
the projected Bcheme of the Tennessee Valley 
Authority would add a further 100 square miles, 
both tracts taken from a territory thickly studded 
with relies of Indian occupation, of which so 
considerable a proportion would now be lost for 
ever to archaeological study. It was evident that 
there was an urgent call both for trained and 
skilled supervisors of excavations and public 
works, and for a scheme of conservation to preserve 
as muoh as was possible of the evidence of antiquity 
for study by posterity. 

As an outoome of this apprehension, the matter 
was taken in hand by the National Research 
Counoil. In April 1DS9, the Division of Anthro¬ 
pology and Psychology of that body appointed a 


committee to study the needs of American archaeo¬ 
logy. This committee was composed of some of 
the most aotive among practising archaeologists of 
the United States ; among them were Dr. A. D 
Strong, who acts as chairman, Dr. Clark Wisslei 4 , 
Dr A V Kidder, Prof. Fay Cooper Cole, and Dr. 
W S. Webb The Committee has already pub¬ 
lished a report of a preliminary nature, of which 
an analysis by Dr. Carl E. Gutha, chairman of the 
Division of Social Sciences of the National Research 
Council, appeared in Science of December 8, 
1939 

It has been pointed out recently that in the 
study of the indigenous civilization of the 
Americas, but more especially of the northern 
half of the continent, the distinction in method 
and outlook between archaeological studies and 
ethnography and ethnology ib by no means so 
strongly marked as it is, as a rule, in the study of 
Old World civilizations. On one hand, archaeo¬ 
logical methods and arguments more and more 
have to be applied to the reconstruction of an 
Indian cultural complex, while on the other hand 
interpretation of archaeological data may be 
illumined by reference to the evidence of ethno¬ 
graphy recording traditional Indian custom and 
belief, a source of which perhaps the fullest use 
has not always been made. Why Americanist 
studies should be peculiarly favoured in this way 
must be obvious. For one thing, American civiliz¬ 
ation, when once the tide of early immigrant 
peoples ceased to flow, remained virtually free 
from serious outside cultural and racial influence 
for some centuries—or at least so those of us 
would believe who are not diffusionists—-until 
the impact of European civilization, at first of the 
Norsemen, though this is virtually negligible, and 
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afterwards of other European peoples in the 
late fifteenth and sixteenth centuries. Further, 
and partly as a txmsequence of this prolonged 
isolation, American civilization shows a remarkable 
continuity of development, as well as a stability 
of condition, which has affected not merely the 
indigenous population but also the development 
of white civilization, a fact which writers on 
Amen can civilization in its broader aspect have 
perhaps sometimes failed adequately to stress 
If we ignore the industrial zone and areas of 
mineral exploitation, American civilization is still 
based on agneulture and animal exploitation, 
though it is true that the place of the hunter and 
the bison is taken by the cowboy and vast flocks 
and herds of domesticated animals. Even though 
corn now grows m the plains where the bison once 
was hunted, this implies no break in the cycle of 
cultural development, for even as the agriculturist 
m the Old World has displaced the hunter, so in 
America the farmer has edged the herdsman off 
the lands which generations of wild cattle had 
fertilized for his crops of com The readiness of 
the early settlers and pioneers to adopt elements 
from indigenous culture, many of which survive 
to this day, bears testimony to the influence of the 
continental environment m moulding the technique 
of living from day to day 

It is evident that some such conception of the 
function of archaeology in Americanist studies, as 
illustrative of a continuous development, was 
present m the collective mind of the Committee in 
deciding on the scope and in framing the terms of 
the preliminary report The sphere of interest of that 
report, it was felt, was best- limited to “an analysis 
of the principles which govern the methods and 
procedures of American archaeological research” 
and could most usefully indicate its basic needs 
As herein formulated, the aim of American 
archaeology is said to be “to make the past live 
again , to preserve for posterity the story of the 
rise and spread of early cultures on the American 
continent and their influence on white settlement” 
From such studies, it is pointed out, much may be 
learned, not only in the field of human history, 
but also of such significant subjects as long-con¬ 
tinued land utilization, cycles of climatic change 
and the history of important agricultural crops. 
It is interesting to note the implicit recognition of 
the fact that, given continuity of environmental 
and climatic conditions, an academic problem 
in archaeology may have a practical bearing on 
the affairs of even such a ^progressive modem 


community as is found in contemporary American 
civilization. 

The Committee recognizes fully that much 
excellent work has already been done and ex¬ 
perience gained, as well as much valuable informa¬ 
tion gathered, through the assistance granted by 
Federal and State schemes for the relief of unem¬ 
ployment or in rescuing prehistoric records in 
districts about to be flooded. Yet in view of the 
fact that these relief projects are to be continued, 
and others are contemplated, it has been thought 
urgent that a statement should be issued at the 
earliest possible moment, giving the minimum 
requirements with which future work, whether 
public or private, should comply, in order to 
attain a standard of scientific accuracy satisfactory 
for the needs of archaeological studies. In view of 
the stress laid upon general principles of archaeo¬ 
logical research and conservation, this document 
is of more than merely local interest. 

In framing itB statement of these requirements, 
the aim of the Committee has been to eliminate 
anything and everything in the nature of hap¬ 
hazard excavation With this in view, it has 
covered every stage of the research in broad 
outline from its initiation, concerning which it is 
laid down that “a definite need should be shown 
for the solution of a well-defined archaeological 
problem or for the conservation of prehistoric 
material placed in jeopardy by public works or 
other agencies, whether natural or human”, down 
to final publication of a report which, it is insisted, 
should be as speedy as possible after the completion 
of the investigation. In regard to this latter point, 
however, it is emphasized that archaeological 
investigation and ‘hustle' have no affinities. 

The Committee has laid down in some detail 
the organization for which a scientific institution 
or learned society must be prepared to provide 
when undertaking the responsibility for a research 
project under any one of the schemes fathered by 
Government authority. That responsibility can¬ 
not be regarded as ceasing with the provision of 
skilled archeological supervision. To this must be 
added the field staff, with academic training and 
field experience, competent to keep proper records 
in addition to carrying out the practical work of 
surveying, excavating or conducting the technical 
work of the laboratory, with, be it said, the com¬ 
plete equipment of technical apparatus, cameras, 
surveying instruments and the like, which each 
department of this work demands. A somewhat 
higher degree of specialization in function is 
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demanded than is commonly practised : but the 
useful principle is laid down that whereas the 
methods of the field and the laboratory differ, 
there should be one director who is supreme over 
both departments 

It is unnecessary to follow the Committee 
through all its detail of instructions. It will 
suffice to say that these are such as to satisfy 
an exacting standard Two matters, however, may 
be specially mentioned, In view of the amount of 
detailed record required, the need of adequate 
clerical assistance to relieve the director and 
archffiological staff is emphasized , and secondly, 
it is pointed out that in view of the need for 
national conservation—a basic need—not only 
should each site opened be excavated with the 
greatest care, the material carefully studied and 
the results fully published, but also certain sites 
in every area should be carefully preserved for 
research ,in the future as new techniques are 
developed ; this last is a requirement of much 
wisdom, which Sir Flinders Petrie impressed 
upon excavators of archaeological sites in the Old 
World many years ago 

The Committee ends its admonitions to the 
prosecution of such “forward looking activities” 
by pointing out their application, not only to 
academic bodies, but also to the National Park 


service. State historical societies, and municipals 
ties, to which such studies should appeal as 
advancing the growth of national consciousness 
At the same time, the soundest piece of advice 
given is that reserved for the last, namely, that 
if the foregoing minimum requirements cannot be 
fully met by any Federal, State, or local institu¬ 
tion. it should not undertake archaeological 
research at all. 

Notwithstanding the different circumstances of 
the Old World and the New, the line of approach 
to their problem adopted by the archaeologists of 
the United States is not without its lesson for 
their fellow-workers elsewhere. In method and 
technique, except as regards completeness of 
organization, it may be that there is little to be 
learned. In regard to the future of archaeological 
studies, however, while no one can foretell what 
post-War conditions may bring forth, it may be 
assumed that greater economy of effort and a 
greater measure of co-operation than has prevailed 
hitherto will be demanded. The direction of 
research to crucial problems, which would seem 
a necessary corollary, demands a survey, no less 
comprehensive and no Less authoritative than 
that now in progress in America, for which 
the temporary check in field work affords an 
opportunity. 


THE RELATION OF SCIENCE TO DEMOCRACY 


(i) Democracy 

Today and Tomorrow, By Eduard BeneS. Pp. 
x-f244. (London: Macmillan and Co., Ltd, 
1939,) 8#. 6d. net. 

(a) For Democracy 

Edited by the “People and Freedom” Group. 
Pp„x-f 237. (London : Bums, Oates and Wash- 
bourne, Ltd., 1939.) 8s. fid. net. 

( 3 ) Spiritual Values and World Affairs 
By Sir Alfred Zhnmem. Pp. vi+ 178. (Oxford : 
Clarendon Press; London: Oxford University 
Press, 1939.) 7s. fid. net. 

'T'HE growing concern of scientific workers with 
* the social consequences of the application of 
scientific knowledge, and the deepening interest in 
the scientific investigation of social problems, of 
which the formation of the new Division for the 
Social aad International Relations of Science of 
the British Association is only one illustration, 


have been prompted at least in part by the 
realization that the nature of the society in which 
they work has a powerful influence on the direction, 
and even the nature, of scientific work. This, 
and the increasing extent to which scientific and 
technical factors are involved m the solution of 
major administrative problems in national and 
international affairs, have induced many scientific 
workers to overcome their habitual dislike or 
distrust of political matters sufficiently to take a 
much closer interest in forces which may have 
such a powerful influence on their own work. 

While, however, the events of recent years have 
made the maintenance of professional integrity 
and independence of increasing importance if the 
scientific worker is to continue his disinterested 
and dispassionate search for truth, and at the 
same time have indicated the dangers attendant 
on his allowing himself to be drawn into party 
politics or committing himself to the support of 
policies or statements in fields of which he has no 
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special* knowledge, the great body of scientific 
workers has come to realize that the very con¬ 
tinuance of scientific work and investigation itself 
is linked up with the continuance of that form of 
political order or government which we know 
broadly a* 'democracy’. Only in the remaining 
democratic countries is that freedom of thought 
and investigation and teaching which is the very 
life-blood of science, safe from violation at the 
behest of political dogma 

The recognition of this relation of science to 
freedom of thought and speech under democratic 
institutions led to a remarkable manifesto issued 
last year on behalf of American Men of Science 
(Bee Natuee, 143 , 309, 1939) which can be 

placed alongside an earlier resolution of the 
American Association for the Advancement of 
Science Defence of that freedom has drawn 
Great Britain and France into war. Even in a 
democracy, however, war-time exigencies may 
impose limitations which demand increasing vigi¬ 
lance if the cause of truth and freedom is to be 
served, and it is well that scientific workers should 
consider closely the relations of science to de¬ 
mocracy, and the exact significance, advantages 
and dangers of political systems. 

(1) Dr. BeneS’s book is based on three lectures 
on the problems of democracy, which were delivered 
at the University of Chicago in March, April and 
May 1939. He gives us a searching analysis of the 
causes underlying the decline of democracy in the 
Europe of 1918-38, as well as of the League of 
Nations, which he insists is a symptom and 
expression of European and world democracy, and 
can exist and function morally only in a democratic 
world. The League, he urges, is the expression 
of the philosophy and morality of democracy— 
respect for the individual as the highest value in 
social life—as an end and not as a means. His 
analysis of the causes underlying the failure of the 
League, which he attributes mainly to the decline 
of the European democracies, leads Dr. Benefi to 
conclude that real and effective activity of the 
League of Nations as it is constituted to-day, or 
of a League based on similar principles, will only 
be possible when Europe and the world turn to 
democracy. 

Dr. Benefi does not, of course, ignore other 
factors in the decline of the League, and his dis¬ 
cussion of the conflict between theory and practice, 
of the difficulties with economic and military 
sanctions, and of the reserved or even hostile 
attitude of individual States, even when members 
of the League, towards its principles and policy, 
are highly pertinent to discussions on federation 
and the world order to be established after the 
present war. For Dr. Benefi, however, the nature of 
the politico} system is fundamental. He considers 


March 23, 1940, vox. us 

that only democracy is capable of solving justly 
and rightly the eternal problem of liberty and 
discipline in human society. Human nature 
and human society involve man in a continual 
struggle for a reasonable, well-balanced relation 
between collectivity and individual freedom* and 
for this he can contend only in a political de¬ 
mocracy. 

For reasons such as these, Dr. Benefi visualizes 
no compromise, or at least no stability, in a 
system which admits such fundamentally opposed 
political systems as the totalitarian State and the 
democracies In his view, however, the former 
are temporary regimes in the slow process of 
adaptation to new conditions, and before the out¬ 
break of war the authoritarian regimes were 
approaching breaking point Only with the dis¬ 
appearance of democracy or dictatorships can 
peace and collaboration of nations in Europe be 
re-established. 

Dr Benefi’s analysis of politics and leadership 
in a democracy gives us deep insight into his own 
conception of democracy. Politics in a democracy, 
he urges, is both a real science and a special kind 
of art, it is also something of a philosophy. 
Political science, the practical application of 
sociology, is a main part of sociology. It involves 
the study of the actual state of man in his relation 
to society and to his whole environment. It 
inquires what is regular, planned and constant in 
society. As a science, politics must look at the 
world objectively, must search for objective 
reality and analyse society thoroughly and widely. 
All social sciences, psychology and to some extent 
biology must thus be the concern of the politician, 
who should understand scientific method and be 
capable of analytical reasoning, 

Politics, however, is not only a science but also 
an art, and as such has its creative aspects. With¬ 
out the power of imagination, combination and 
synthesis no politician can create his new social 
reality, while as a man of science he must be a 
psychologist in both theory and practice. Finally, 
the politician must be a philosopher inquiring in 
which direction and by what means the adoption 
and changing of social reality must be accom¬ 
plished. He must be able, moreover, to recognize 
what is and what is not possible politically. 

With these ideals and requirements in the 
political leaders of democracy and with his in* 
siatence on moral as well as intellectual personality, 
it is not surprising that Dr. Bene& stresses the 
importance of training and selection for leadership. 
If a great politician and real statesman in demo¬ 
cracy must possess a mind harmonizing these 
mental faculties and combine the analytical 
rational element, the artistic, imagijiative and 
synthetic element, with philosophic and ffiowtf 
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power, leadership must be a question of good 
education and careful selection. To engage in 
politics in modern life and in a democracy without 
very hard intellectual work, great erudition and 
high comprehension of all divisions of science is 
impossible. 

Scientific workers will welcome this emphasis 
on the importance of scientific training for those 
entering on political and administrative careers, 
but they should note also that Dr. BeneS is careful 
to point out that leadership demands something 
more than a man of analytical or reasoning 
capacity or scientific knowledge. Beyond intel¬ 
lectual ability, leadership involves decision and 
courage. Scientific learning or culture must be 
combined with keen intuition, and the capacity 
for rapid decision and action and for physical and 
moral courage 

On such leadership Dr BeneS rests his hopes of 
dealing with the practical problems which demo¬ 
cratic States must face in the immediate future 
the reinforcement and consolidation of the execu¬ 
tive power, and the development of new functions 
of the State ; the establishment of better harmony 
and equilibrium between the judicial, legislative 
and executive organa in democratic rule ; the 
redress of the weakness and deficiencies of the 
party and voting system, and the problems of 
nationalism and social reform. Such leadership 
alone will be equal to the establishment of a real 
and effective collective security and of a League 
of Nations which will afford the opportunity for 
such developments. 

(2) ‘Tor Democracy” is a collective work. Its 
scope is wider in some ways than that of Dr 
BeneS’s book, for the first part- of the book traces 
the development of democracy from the experience 
of Greeoe and Rome. If it has less to say about 
the League of Nations, like Dr. Benefi’s book it 
includes an excellent short account of the modern 
totalitarian State and its dangers to freedom Dr 
Luigi Sturzo, the former leader of the Italian 
Popular Party, contributes a notable essay on 
democracy, authority and liberty, and this, with 
his concluding essay, on the future of demo¬ 
cracy, is what scientific workers may find of most 
immediate appeal in the volume, though the 
significance of the deep-seated sense of unity 
pervading these writers—three French, two Italian, 
one German and one Spanish—revealed in these 
studies of democratic ideas and institutions seen 
through Catholic democratic eyes as a factor in 
movements towards the development of a United 
States of Europe should not be overlooked. 

To Dr. Sturzo the spirit of democracy is freedom 
actuated in social life as correlative to authority, 
an authority in which the whole people shares, 
according to the capacities and position of each, in 


co-operation for the common good. It is in Such a 
system that intellectual activities such as science 
oan find their natural freedom of development, for 
that freedom which lies at the basis of democracy 
is also the life-blood of science. The main task in 
the defence of democracy to-day is the defence of 
freedom, and the defence of freedom is at the same 
time the defence of authority and of the social 
order. 

In this defence Dr. Sturzo lays the main em¬ 
phasis on education, involving not merely culture 
and training in the exercise or practice of political 
life but also in moral values. Intellectual or 
technical education alone offers no safeguards 
against the fanaticisms of the age, such as anti- 
Semitism In this insistence on permanent moral 
values worthy of men and in harmony with the 
principles of Christianity, the book adds one more 
to the many which, like Middleton Murry’s 4 ‘The 
Defence of Democracy” or “The Price of Leader¬ 
ship”, are stressing the necessity for a Christian 
basis of society if a new world order safeguarding 
the noblest traditions and ideals m man’s inheri¬ 
tance, which democracy alone has preserve*! in 
the past, is to emerge out of the present chaos. 

(3) Sir Alfred Zimmern's study is of an entirely 
different type. It makes its appeal to the scientific 
worker pre-eminently through its contribution to 
lucid thinking and its indication of the pitfalls 
and dangers which beset the study of international 
affairs. Sir Alfred, too, insists on the importance 
of moral and spiritual values He appeals strongly 
for close study of international affairs by the 
ordinary citizen, but he stresses also the imperative 
necessity of clear and accurate thought if we are 
to realize a new world order which will adequately 
safeguard our heritage. 

It would indeed be difficult to find a finer 
stimulus to such thinking than this compact little 
volume of cautionary wisdom. How many fatal 
mistakes might have been avoided had there been 
more scientific thought about international affairs 
in place of the disposition to regard the League as 
a short cut to Utopia, and to forget that it only 
marked the beginning of a new phase of world 
order, or that a League policy involved the par¬ 
ticipation and interests of many, not of one nation. 
What Sir Alfred says of the intellectual oonfusion 
due to the intrusion of religion into the discussion 
of problems on which religion by itself could offer 
no safe guidance has a bearing on many similar 
matters involved in the relation of science and 
society, the signific&noe of which the scientific 
worker who reads this book can scarcely fail to 
appreciate. 

There are indeed sections in this book in which 
Sir Alfred seems to be expanding the scientific 
method itself, and his chapters on the War of 
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1914-18 and its aftermath, on peaoe, on our 
English burden and on the Colonial problem could 
scarcely be bettered as an aid to lucid thinking 
about the problems of world order which will 
confront us after the present war. Apart from this, 
Sir Alfred insists that there are three necessary 
stages in the process leading from the prevailing 
anarchy to some form of world organization. 
Peaoe—the cessation of actual fighting—is only 
the first of these. The second is order, or what is 
sometimes called tho stage of the hue and cry— 
the stage at which violence is prevented or 
punished by the public spirit of the citizen body, 
the leading democratic peoples The third stage 
is that of law, where the habit of co-operation 
developed through common action in repressing 
violence has hardened into social rules for the 
conduct of what has then become a common social 
life. 

The phrase “law and order'* has probably been 


responsible, as Sir Alfred points out, for much fahc 
thinking in this sphere, and to convert it into real 
“order and law 11 should conduce to the lucidity 
essential in our thinking about a new world order 
The scientific worker will, however, find neithei 
here nor elsewhere in these three volumes the ‘blue 
prints’ of the world order which he in common 
with other lovers of truth and freedom desires 
He will, however, find much that is stimulating, 
much that is corrective of confusion and much 
that should encourage him to take his own part 
in the travail out of which the order will be born 
Nor should he be ungrateful for the evidence tho 
volumes afford of the widely diverse fields in which 
men are turning their thoughts to such con¬ 
structive purposes, and of the grounds for con¬ 
fidence in the power of democracy to prevail over 
tho forces now threatening all that is noblest in 
man’s moral, spiritual and intellectual heritage 

R B&fGHTMAN 


HYDROCARBONS 


Physical Constants of Hydrocarbons 
Vol 1 : Paraffins, Olefins, Acetylenes, and other 
Aliphatic Hydrocarbons. By Gustav Egloff. 
(American Chemical Society Monograph Series, 
No. 78.) Pp. 412. (New York : Reinhold Publish¬ 
ing Corporation ; London : Chapman and Hall, 
Ltd., 1939.) 45s. net 

I T has become almost a commonplace to refer to 
the tremendous advances which have taken 
place in the field of hydrocarbon research A very 
large and prosperous industry has come into being 
almost entirely as the result of scientific research, 
and its leaders have realized that money must 
be devoted on the grand scale to such research 
if it is to continue to expand. 

The relatively simple hydrocarbon with only 
two elements—carbon and hydrogen—and a 
straight-chain formula was almost despised not 
so many years ago by chemists busy unravelling 
the complex structures of the anthocyanins and 
the alkaloids, the punns and the proteins. To-day 
they are in the forefront of interest m many 
laboratories, largely as tho result of the stimulus 
given to the exploration of the vast number of 
different hydrocarbons present in crude petroleum 
by industry’s demand for new products. 

For industrial purposes, fractions of the original 
crude of wide range of boiling point at first sufficed. 
Modern practice demands fractions of much smaller 
range, and the individual hydrocarbons arc begin¬ 
ning to have possible technical significance. An 


exhaustive separation of the individual hydro¬ 
carbons is being effected as the result of co¬ 
operative research at the Bureau of Standards in 
Washington, and compounds which have hitherto 
received no attention are the object of experi¬ 
mentation. 

The modern high-compression engine demands 
a special fuel with a high octane number, as the 
oil men term it. Straight-run or even cracked 
spirit alone does not suffice, and there is an 
indication that the fuel of the future will be a 
petrol re-formed from the hydrocarbons after 
cracking and catalysed synthesis. More and more 
the hydrocarbons are coming to be regarded as 
the primary raw materials for industrial organic 
syntheses 

The hydrocarbons are largely identified by four 
physical constants: melting point, boiling point, 
specific gravity anti index of refraction. For ft 
long time there has been an urgent ne$d for a 
critical digest of all data pertaining to these. Such 
a systematic study has been going on in the 
laboratories of the Universal Oil Products Company 
in Chicago, and it is to be published in four 
volumes, of which the first is now before us. The 
first three volumes will contain the physical 
constants, whilst volume 4 will deal with their 
inter-relationships as well as correlating physical 
properties with structure. 

The first part covers the open straight- or 
branohed-chain hydrocarbons, namely paraffins, 
olefins, acetylenes and other aliphatios: they are 
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actually grouped into ten sections. The procedure 
adopted is described in a short introduction and 
the rest of the booh consists entirely of tables. 
Everything is very clearly printed and most easy 
of reference. 

Dr. Egloff has long been a pioneer in research 
in the oil industry ; indeed I think he was one of 
the very first to envisage the future importance 
of hydrocarbons as opposed to mere oil His 
knowledge of the subject is profound, and though 
it has been always freely made available to those 
who sought it privately, the fact that he has now 
consented to turn author is of inestimable service 


to every industry in which hydrocarbon chemistry 
plays a part. His previous work on the “Reactions 
of Pure Hydrocarbons’* has already become indis¬ 
pensable to us as individuals; his physical con¬ 
stants will be consulted as often in oil laboratories 
as is the “Oxford Dictionary” by writers. 

Such a book must necessarily be costly, though 
the price is of no importance in industrial labora¬ 
tories in relation to the utility of the book, which 
is of the type which does not grow out of date and 
will remain a standard reference book for many 
years to come It is a monument to the name of 
Egloff. E F Armstrong. 


ORDNANCE AND GUNNERY 


Elements of Ordnance 

A Textbook for Use of Cadets of the United States 
Military Academy. Prepared under the direction 
of Lieut -Colonel Thomas J. Hayes. (A revision 
of the “Textbook of Ordnance and Gunnery”, by 
Colonel Earl McFarland.) Pp. x + 715. (New 
York : John Wiley and Sons, Inc. ; London * 
Chapman and Hall, Ltd , 1938 ) 32* 6d. net. 

HPHIS is by no means a new book. In its present 
* form it appeared in 1938. But like most 
service text-books it is a compilation which repre¬ 
sents a more modem version of an earlier work It 
is none the worse for that. On the contrary, it is 
well written, well and lavishly illustrated, and it is 
excellently produoed. The index, as befits a work 
of reference of this extent, is full and satisfactory. 

The ground covered is very wide indeed and 
may be briefly indicated. Three chapters on 
propellants, explosives and metals deal with the 
relative parts of physical chemistry and metal¬ 
lurgy. Six chapters of a more or less theoretical 
kind deal with internal and external ballistics, 
including probability, gun construction and recoil, 
and bombing from aeroplanes. This last indicates 
that the range of subjects treated is even wider 
than the limits which apply to the gunner. The 
remaining chapters, ten in number, are essentially 
descriptive. They cover the design of breech 
mechanisms, types of artillery, sights and fire 
control instruments, including the equipment used 
in conjunction with anti-aircraft artillery, gun 
ammunition and fuses, small arms and the 
corresponding ammunition, bombs and grenades ; 
a short chapter on the properties of light aimour 
leads to one on mechanical vehicles. These arc, 
in the main, tanks. Carriages are described in 
connexion with the ocHTespooding types of artillery, 
coast defence or mobile, but the subject of tractors 


seems to have been dismissed more summarily. 
Tables at the end of the book provide useful data 
from physical chemistry. 

The mere recital of the contents of this book 
should serve to show how vast is the field which 
lies before the modern artillerist. For all its seven 
hundred pages this is only an introduction to the 
subject, and a very good one. It is intended as a 
text-book for the First Class in the West Point 
Military Academy As such it is supplemented by 
lectures and shop and laboratory practioe. At 
once it is suggested that the U S cadet who is 
destined to find his career as a gunner leaves the 
Military Academy with a preparation far in advanoe 
of his opposite number m Great Britain. Whether it 
has been sufficiently realized that modern develop¬ 
ments have made the subject of artillery a highly 
scientific branch of activity, demanding the service 
of the most gifted and the most highly trained 
brains, is a question which deserves the most serious 
consideration. It is not, of course, to be assumed 
that every young American gunner absorbs all the 
fare that is set before him. 

For the general reader and even for some whose 
concern with the subject is more specialized, the 
most interesting and valuable chapters are probably 
the descriptive Naturally, American equipment, 
methods of manufacture and designs are treated 
exclusively. But under the stress of modem 
rivalry the types of armament employed in different 
countries tend in the main to close similarity. It 
is in points of detail that the chief differences will 
be found. Against a single national point of view, 
moreover, a compensating advantage is to be set. 
There is no trace here of that atmosphere of 
secrecy, generally futile, on which most military 
authorities insist. It would, of course, be unsafe 
to infer that the whole of American practice is 
revealed without any reservation whatever. But 
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there is a refreshing absence of that concealment 
which serves no useful purpose and only tends to 
make legitimate instruction difficult. 

The chapters which deal with the mathematical 
theory are less satisfactory for the simple reason 
that they are of necessity too short to furnish more 
than an introduction to this aspect of the subject 
They have no other noticeable fault and within 
their prescribed limits they are highly instructive, 
Thus while the account of external ballistics is so 
brief that the serious student will need to supple- 
ment it by consulting some at least of the standard 
books and original memoirs, of which a good list is 
appended to the chapter, the subject of yaw is 
treated in some detail The effect of probability 
on the fall of rounds is discussed in a separate 
chapter. It seems curious that nowhere is the 
normal Jaw of frequency more implicitly accepted 
than by gunners, who at the same time are very 
ready to reject rounds which appear to be anoma¬ 
lous The inclusion of the subject of bombing from 
the air serves to remind the reader of the mutual 
relations which obtain in different countries be¬ 
tween the army and the air force, and of the fact 
that the complete separation of the two forms of 
national defence is apt to entail some loss of a 
common understanding of technical problems. 

Of internal ballistics it is said that “Interior 
ballistics is not an exact science”. It is a complex 
problem certainly, yet the elements for its solution 
lie in physical chemistry and in mechanical 
conditions which should be capable of definition 
An exact answer may not always to beyond the 
range of possibility But there are two obstacles 
in the way. In the case of a problem which is at 
the same time highly complicated and of practical 
importance, the temptation is strong to avoid the 


scientific investigation of all the underlying factors 
and to reach the end in view, which is to predict 
the performance of a newly designed gun, in more 
summary fashion. Here, since all arsenals 
possess the records obtained by firing guns of many 
types, the empirical method of interpolation, or 
extrapolation, is commonly employed. But this 
does not mean that a more scientific treatment, in 
which considerable progress has already been 
made, can never be brought to practical perfection 
The chapter on recoil is one of the best in the 
book, but that on gun construction is far less 
satisfactory. The method of wire-winding is 
naturally dismissed shortly, for it has been super¬ 
seded, though effective guns of this type remain in 
the U.S service The built-up gun may also be 
doomed to disappear. It is disappointing that the 
theory of auto-frettage has not been discussed at 
greater length, though this process of manufacture 
is fairly described. Both the 3-in. and the 105-mm. 
A.A. guns of the American service consist of an 
auto-fretted tube with loose-liner. But it is inter¬ 
esting to learn that the same service has adopted 
a 155-mm howitzer which is an auto-fretted tube 
without liner ; it is stated that this monobioc 
construction greatly reduces the cost and is easily 
replaced in the field. What steel is used in this 
weapon is not mentioned, and though the proper¬ 
ties of various modern alloy steels are described no 
figures seem to have been given for the high elastic 
limits which can now be reached with increasing 
ease and certainty. It does not seem impossible 
that the process of auto-frettage with its obsoure 
theory will go the way of other methods now 
abandoned, and that the gun of the future will be 
a simple monobloc, with or without a loose liner, 

H. C. Plummbr. 


USELESS MATHEMATICS 


Mathematical Recreations and Essays 
By W W Rouse Ball Eleventh edition, revised 
by H. S M Coxeter, Pp xvi -+ 418. (London : 
Macmillan and Co., Ltd., 1939) 10* fid net 

C'VERY former reader of Rouse Ball's classic will 
rejoice that a new edition has been brought 
out. They will miss some old acquaintances, par¬ 
ticularly the chapter on string figures, but they 
will find a good deal of new material, notably a 
chapter by Dr. Coxeter on polyhedra, and one by 
Mr. Sinkov on cryptography. 

The book is remarkable in several respects. In 
the first place, although it demands no mathe¬ 
matical knowledge beyond elementary algebra and 
geometry, it brings its reader to the edge of 


mathematical knowledge at many points. Some 
of the unsolved problems treated are fundamental, 
such as the four-colour problem, that scandal of 
topology. Others, such as Kirkman’s problem of 
the schoolgirls, will probably yield to combinatorial 
analysis without any revolutionary discoveries. 

In the second place, almost all the mathematics 
is inapplicable to practice. The Admiralty staff 
are not likely to be presented with the problem 
of the three jealous husbands and the ferry-boat 
(p 116) when arranging convoys, nor will the 
theory of mazes help the German General Staff 
to penetrate the Maginot Line. But parts of the 
chapter on polyhedra have an application to 
crystallography, and the theory of Latin squares 
has been extensively developed in connexion with 
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agricultural teste. The most recent work on it ig 
indeed published, paradoxically enough, in the 
Annals of Eugenics. 

'‘Mathematical Recreations' 1 constitutes an ad¬ 
dendum to every mathematical library. I can 
imagine no better book for a schoolboy or girl 
who is taking mathematics seriously The reader 
will find himself introduced to advanced topics 
such as topology, group theory, and prime number 
distribution theory, without any intellectual strain, 
and will learn a surprising amount of mathematics 
without knowing it. The more advanced reader 
will find some novelties in every chapter Above 
all, one need not read the book systematically 
On the contrary, it is an excellent bedside book 
into which one can dip at random. 

The War may discourage mathematical reading 
It need not. I remember that among a row of 
wounded officers on the deck of a barge in Meso¬ 
potamia in 1917, the occupant of the next, stretcher 
to my own was reading Lamb’s “Infinitesimal 
Calculus'*, whilst I was reading Kelland and Tait’s 


“Introduction to Quaternions”. But systematic 
study is certainly difficult, and perhaps “Mathe¬ 
matical Recreations" would have been more 
suitable. 

I hope to see many more editions I may be 
accused of attempting to gild the lily, but here 
are two suggestions for the next Sinoe the theory 
of Mersenne's and Fermat's numbers is part of 
the theory of recurring ‘decimals* in the scale of 2, 
I should like to see an excursus on recurring 
decimals in the scale of 10, pointing out, for ex¬ 
ample, why every recurring decimal with a period 
of 10 must have 9091 or a multiple in its 
denominator, and since such formula as 
£* = 4 tan* 1 1/5 — tan* 1 t/239 are equivalent to 
factorizations of n -f w, readers might be intro¬ 
duced to complex arithmetics on p. 348 

However, Hr. Coxeter knows his job better 
than I do, and has shown himself a worthy 
successor of Dr. Rouse Ball This is the eleventh 
edition May there never be a last edition. 

J B S Haldane 


GENERAL ASTRONOMY 


(1) Astronomy 

By William T. Skilling and Robert S Richardson 
Pp. xi-f 579. (London : Chapman and Hall, Ltd , 
1939). 15* net 

(2) Exploration du del 

Par Pierre Rousseau. (Le roman de la science ) 
Pp.256 (Paris* HachetteetCie , 1939.) 20francs 

(J) 'T'HE progress of astronomy, as regards both 
the methods and results of research, is in 
these days so rapid that there is always room for 
a new and up-to-date text-book on the subject 
Messrs, Skilling and Richardson's book is the most 
recent of several that have appeared in the past 
few years ; and it covers the whole field of descrip¬ 
tive astronomy in a simple style, suitable for the 
general reader. 

The insertion of examination questions at the 
end of each chapter suggests that the work was 
intended to afford a complete elementary course 
for students. Unfortunately its usefulness for this 
purpose is much impaired by a certain laok of the 
balance which should characterise a really satis¬ 
factory text-book. Thus, while the subject of 
solar physios is treated in considerable detail (one 
of the authors being a specialist in this line of 
research), the planetary system is dealt with in a 
rather perfunctory way. The minor planets, for 
example, are dismissed in little more than a single 
page, while no mention is made of the variable 
rotation periods of Jupiter and Saturn, or of the 
transparency of the latter’s ring system* On the 


other hand, the book certainly contains much 
up-to-date matter of great interest and value to 
the student It is well supplied with illustrations, 
though some of the diagrams are open to criticism. 
The text appears, apart from a few minor errors 
and misprints, to be substantially accurate, but 
the so-called “glossary” at the end of the book is 
so abbreviated as to be practically useless. 

A glance through the names of astronomers 
quoted in the index will reveal a certain parochial¬ 
ism which is rather common in American scientific 
books But it is perhaps a pardonable weakness, 
and one from which no nation seems to be alto¬ 
gether immune. 

(2) M. Rousseau's book consists of a series of 
popular essays on various aspects of modern 
astronomy The author’s avowed aim has been to 
humanize the subject and to emphasize the 
romantic side of research. To this end he devotes 
considerable space to the description of the more 
important astronomical instruments, and of the 
way in which they are actually used for various 
purposes. This seems to us a particularly attrac¬ 
tive way of dealing with the subject, and M. 
Rousseau's obvious enthusiasm can scarcely fail to 
communicate itself to his readers, whether they be 
possessed of previous astronomical knowledge or 
not. The book seems worthy of something rather 
better than its present flimsy cover, and it is a 
pity that the quality of the paper has ruled out 
the use of halftone illustrations. 

W. H. Stkavenson. 
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PHYSICS IN THE GLASS INDUSTRY 

By Prof. W. E. S. Turner, F.R.S. 

University of Sheffield 


I T is in keeping with the transparent nature of 
the substance that the first physical properties 
of glass to receive conscious study in compara¬ 
tively modern times should be the optical proper¬ 
ties. The problem of dispersion in the simple 
telescope lens found a partial solution in the 
achromatic lens combination of John Dollond in 
1756, and the subsequent development of lens 
systems, in which the correction of chromatic 
aberration is still more complete, has involved the 
utilization of glasses of different and precisely 
known refractive indexes and dispersions The 
work of Guinand, of Faraday, of Harcourt and of 
Sohott was in all cases concerned with the pro¬ 
duction of better glasses of constant optical 
properties, or of new glasses permitting a wider 
range of optical properties for use in combinations. 

With the work of Schott, however, there was 
opened up the possibility of exploiting some of 
the new glasses experimented with, for purposes 
other than components of optioal instruments. 
Thermometer glasses of low after-contraction were 
one development. The accumulation of general 
physical data about glass had set m at Jena, so that, 
between about 1883 and 1895, many data were com¬ 
piled about density, thermal expansion, thermal 
conductivity, tensile, compression and other aspects 
of mechanical strength , and although in recent 
times some of these data have had to be drastically 
revised, they led to the manufacture of a vanety 
of now glasses for heat resistant and other purposes, 
and pointed to the usefulness of certain compound 
glasses. 

For the next twenty years, the impact of physics 
on the industry was less exciting and dramatic, 
but some of the results at least contained the seeds 
of later important developments Then began an 
altogether new period in which striking individual 
results of physical studies led to new types such 
as Pyrex and other low thermal expansion glasses ; 
R. W. Wood's glass ; the Corex glasses, etc , side 
by side with the development of revolutionary 
processes in which highly productive automatic 
machinery began rapidly to displace the hand 
worker. The manufacture of glass bottles and 
containers in thousands of types , of sheet and 
plate glass; of electrio light bulbs., of glass tubing 
and rod and of some types of domestic glassware 
has within the past twenty to twenty-five years 
been transferred almost entirely to highly pro¬ 
ductive automatic machines, the efficient function* 


ing of which was, in a number of cases, achieved 
only after many years of development. 

It is in these fields of manufacture that the 
bulk of the capital of the industry is locked up. 
That represented by optical and scientific glass¬ 
ware of all types is relatively insignificant. The 
development of several of these automatic machines 
was in the early years in the hands of the clover 
mechanic, wi£h no background of systematic know¬ 
ledge of physics and chemistry, or even of the 
fundamental principles of engineering It has been 
the service of the physicist to work out processes 
of control so os to maintain constant conditions 
under which the machine can operate favourably. 
As an illustration, it may be mentioned that 
with one automatic machine, the temperature of 
the molten glass (at 1140-1160° C., according to 
size of article to be made) in the bath from which 
the machine takes its own supply many times 
per minute, must be kept constant to ± 5° C. , 
and high-temperature pyrometry, glass-level con¬ 
trol in furnaces holding huge quantities of the 
molten material, and various other problems have 
had to be worked out suitable for each set of 
conditions of operation At every stage of mass 
manufacture, speed and efficiency involve funda¬ 
mental knowledge, and it is not surprising, there¬ 
fore, that the widespread employment of physicists 
and chemists has really only begun with the intro¬ 
duction of mass manufacture. 

Some conception of the part which the physicist 
plays both in the development of new types of 
glass and in the manufacturing control of others 
was clearly brought out during a discussion on 
February 15 on the subject of “Physios in the Glass 
Industry”, held at the Royal Institution under the 
auspices of the London Branch of the Institute of 
Physics The contributors of papers to the 
symposium were Dr. Harry Moore on “Strains 
intentionally introduced during Glass Manufac¬ 
ture”, Dr W. M. Hampton on “The Spectacle and 
Optical Glass Industry”, Dr. Eric Seddon on 
“Physics in the Manufacture of Glass Bottles”, 
Dr. B. P. Dudding on “Glass for Lamps and 
Electronic Devices”, and Dr. J. H. Partridge on 
“Refractories used in the Glam Industry”. 

In the manufacture of spectacle and optical 
glasses, physical methods continue in the line of 
traditions of fifty or sixty years ago, though with 
some important developments. Both types of 
glasses must be controlled in respect of refractive 
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index bo that repeat meltings are kept within 
4 - o 001 of the desired value for well-annealed 
Main pies. The Pulfrich refr&otometer is normally 
employed for this control and has an accuracy of 
one in the fourth place of decimals on refractive 
index and two in the fifth on dispersion ; but 
master standard prisms of optical glasses of re¬ 
fractive indexes and dispersions measured to a few 
units in the sixth place of decimals are used to 
control the Pulfrich observations Modem optical 
glasses must also have a light absorption of not 
more than a fraction of 1 per eent per inch thickness, 
and the amount which occurs in the visible, ultra¬ 
violet and the infra-red has been the subject of 
dose study and control, the main cause of absorp¬ 
tion being the presence of very small amounts of 
iron oxide in solution. Spectacle glasses, on the 
other hand, may have colour dependent on the 
pin pose for which they are intended, such as pro¬ 
tective goggles for use by welders, and in all such 
cases the transmission in the three spectral regions 
must be determined as a routine control measure¬ 
ment. 

The annealing of glass has received much de¬ 
tailed scientific and practical study during the past 
twenty years, in particular by Twyman and by 
Hampton in England, and by Adams and William¬ 
son in the United States, in regard to general 
theory, and by English and Turner in regard to 
the relation of composition to the annealing 
temperature. The latter quantity is usually related 
to the viscosity, on which property of glass 
much work has been done in recent years At the 
highest temperatures used in melting a glass, the 
viscosity is usually reduced to not more than 
100 poises, but with fall of temperature the in¬ 
crease of viscosity is such that at room tempera¬ 
ture it should be of the order of 10 ”. The viscosity 
corresponding to annealing temperature conditions 
hes between 10 11 and 10 ” poises, rapid removal of 
strains, that is, rapid annealing, being possible at 
the lower viscosity figure or higher temperature, 
slow annealing resulting at the higher viscosity. 

The annealing temperature chosen depends on 
the character of the glass, on its size and thickness 
and the degree of strain permissible. In mass- 
produced glass the object is to anneal as speedily 
as possible, and the higher annealing temperature 
is accordingly chosen. In modem glass bottle 
annealing, as illustrated by Dr. Seddon, the glass¬ 
ware is annealed and cooled nearly to room tem¬ 
perature in less than two hours. In the case of the 
Fourcault sheet glass process, producing an article 
of simple shape and uniform thickness, it is a 
matter of only a few minutes before the flat sheet, 
drawn oat of a both of molten glass at approx¬ 
imately 1000 *, emerges from the annealing shaft 
at a temperature cool enough to enable it to be 


carried safely in the open air. On the other hand, 
in the case of large slabs of optical glass, it is not 
unusual, as Dr. Hampton pointed out, for the 
annealing process to involve heating them slowly 
from room temperature up to the annealing tem¬ 
perature in five to six days, to maintain them for 
24-70 hours at that temperature and then to cool 
them during the first 150 J below the annealing 
temperature at a rate of perhaps only 10 ° per day. 
In the case of a large telescope disk, such as the 
famous 200 m disk, the cooling must be spread 
over several or many months. 

Control of the distribution of strains m the flat- 
drawn sheet glass prepared either according to the 
original Fourc&ult process or its modification the 
Pittsburgh process, is important if exoessive break¬ 
age is to be avoided In either method, there is 
some contrivance whereby the edges of the sheet, 
which may be more than 100 in. wide and up to 
£ in thick, are chilled and maintained rigid so 
soon as it is raised above the molten glass. This 
results in these edges being put into compression 
vertically as the temperature becomes uniform, 
whilst the centre develops tensile strain vertically, 
there being other tensions and compressions across 
and through the sheet. The tensile strains must 
not reach the breaking limit and must be so 
distributed as to leave the sheet substantially free 
from strain when, as is part of the normal opera¬ 
tion, the edges are cut off. Dr. Moore described 
an elegant method now under trial of using 
Babinet compensators to maintain routine observa¬ 
tions on the edg ©8 and centre of the sheet as it 
emerges from the drawing tower. 

The physicist has also been set a problem by no 
means easy in the testing and control of 'toughened' 
glass produoed by heating plate or sheet glass to a 
temperature some 60° C above the annealing point 
and chilling it rapidly by a blast of cold air from 
many small orifices, the result being to multiply 
several-fold the foroes which it will withstand be¬ 
fore fracture. The compressive foroes thus intro¬ 
duced into the surfaces are such that the glass 
sheet can be bent or otherwise deformed consider¬ 
ably before these compression strains are removed 
and replaced by tensile strains under which glass 
almost invariably breaks, since the tensile strength 
is only one eighth to one tenth of that of the com¬ 
pression strength. Here control may be exercised 
by a combination of meohanical testing methods 
and of the tensile strains measured optically either 
on pieces cut from lightly 'toughened' plate or on 
‘toughened* thick plates of glass convenient for 
edgewise examination. 

The Babinet compensator has also been a valu¬ 
able tool in the study and oontrol of permissible 
stresses in vacuum-tight glass-to-metal seals in 
electric lamps and Valves; and of flashed opal 
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glasses, Dr. Dudding having some excellent 
coloured slides to show of strain patterns ; whilst 
Dr. Hampton illustrated its use in the manu¬ 
facture of bifocal lenses In such a lens the major 
part consists of spectacle crown glass, into a de¬ 
pression of which a button of glasB of higher 
refractive index is fused, and the whole then ground 
down to the required curvature, Satisfactory weld¬ 
ing is found to require, for similarity of thermal 
expansion, coefficients of the two glasses to within 
±2 x lO* 7 Since 1920, many investigations of 
this property have shown that the thermal 
expansion-temperature curve deviates considerably 
from a straight line and at a transformation tem¬ 
perature the coefficient increases several-fold The 
successful solution of the problem of obtaining two 
glasses, or a metallic wire and a glass, of thermal 
expansion curves closely agreeing with one another, 
is a testimony to the thoroughgoing nature of the 
study of this subject. 

Researches on the electrical properties of glasses 
have had various practical applications, nowhere 
perhaps more vitally than in the electric lamp 
industry. By systematic researches on the relation 
of composition to electrical resistance, glasses have 


been made available for mercury vapour discharge 
lamps which will permit of their operation at 
temperatures of 600° and yet have a resistance 
300,000 times that of the simple soda-lime-sihca 
glasses used in 1916*, and offering prolonged 
resistance to blackening. 

Not merely in the operations of glass fabrication 
and manipulation but also in auxiliary processes 
in its melting, modern physical methods have re¬ 
ceived valuable application In the study of the 
performance of refractory articles in which glasses 
are melted, X-ray methods of examining structure 
have often led to vital knowledge ; and tensile 
strength and creep tests at high temperatures, as 
Dr. Partridge showed, have been of great value 

Some fields of investigation have been but little 
explored by the physicist. Thus, Dr. Seddon 
emphasized the lack of systematic information 
available about certain thermal properties at higli 
temperatures, namely, specific heat, thermal con¬ 
ductivity and emissivity. But sufficient has been 
said to demonstrate how physics has assisted in 
transforming glass-making into an enterprising and 
efficient industry. 

* See, for example Duddlug, B P , Pror J Sir Oto$9 Tech., 2S, 
4? (JO'JH) 


THE FLORA OF MADAGASCAR 

By Dr. J. Hutchinson, 

Royal Botanic Gardens, Kew 


PfEW naturalists will need reminding that 
* Madagascar, the third largest island in the 
world, possesses a fauna and flora of exceptional 
interest. Although only 260 miles distant from 
the nearest point on the East African coast, its 
flora bears an almost equal relationship with that 
of the great continent and that of Ceylon, Malaya 
and even Australia, whilst its fauna, as pointed out 
long ago by Alfred Russel Wallace 1 , is almost 
exclusively related to that of Eastern Asia. Of 
equal interest is the fact that the language of the 
natives is closely related to those of Malay-Poly- 
nesia, whilst another remarkable feature is that 
they do not employ skins for clothing their bodies 
as do the natives in Africa, but make use of 
vegetable fibres as do the eastern peoples. 

The distribution and affinities of the animal life, 
therefore, and of the plants in part, indicate that 
Madagascar was in former times connected much 
more closely with the continent of Asia than it is 
at the present day. As is well known, there are 
two rival hypotheses which might account for 
these interesting facts, either the mythical 


Gondwanaland of Suess, or the continental drift of 
Alfred Wegener. With respect to its organic life, 
therefore, Madagascar ranks equally with other 
oceanic islands such as New Guinea, New Cale¬ 
donia, St. Helena and the Galapagos in being 
a 'museum of antiquity’. 

Madagascar is nearly a thousand miles long, has 
an average of 250 miles in breadth and on extreme 
width of 300 mileB. Its area is newly four times 
that of England and Wales. 

The main features of the island are the great 
central ridge of elevated ground, the encircling 
tropical plains, broad on the west side, narrow on 
the east of the ridge, and with a long girdle of 
primeval forest nearly 2,000 miles in length. There 
is fine mountain scenery in the Betsileo country 
in the southern portion of the island, and in the 
centre the Ankaratra mountains rise to a height 
of 9,000 ft. within a short distance of the capital, 
which stands at 4,000 ft. This central portion 
consists of rolling moor-like hills covered princi¬ 
pally with long grass which becomes very brown 
and dry by the end of summer. 
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The flowering season of most plants in Mada¬ 
gascar is Ootober-May, that is, daring the rainy 
season. But many do not flower until December, 
and the grasses and sedges mostly flower towards 
the colder dry season, from March to May 

The plant that probably leaves the greatest 
impression on the visitor is the travellers’ tree, 
Ravendta rnadagascariensis Sonn., a banana-like 
plant, but more closely related to the well-known 
South African Strelitzia than to the banana (Musa) 
A beautiful flowering tree is Colvillea, a leguminous 
plant of the family Caesalpiniace®, with sensitive 
leaflets like those of a Mimosa, and a dense raceme 
a foot long of large red flowers with rounded 
petals. 

One of the best known Madagascar herbs is 
Kitchmgia (Crassulacese) (united by some botan¬ 
ists with Bryophyllum), which is growm in hanging 
baskets in our greenhouses It commemorates the 
late Langley Kitehing of Leeds, a missionary who 
collected plants in Madagascar m 1879. 

Until nearly the close of the nineteenth century 
wp knew very little of the botany of the island 
The great world-exploring expeditions up to that 
time and to which botanical collectors were attached 
had mostly given it a wide berth and proceeded 
direct from the Cape to Indo-Malaya and Austra¬ 
lasia, and the opening of the Suez Canal tended to 
increase this neglect. It was not until 1820, when 
Christian teaching was commenced by the London 
Missionary Society, that Europeans gamed access 
to some parts of the island. A set-back soon 
occurred, however, for on the death of the native 
King Rftdama m 1835, missionaries were obliged 
to leave the country by command of Queen 
R&navklona, the native Christians were perse¬ 
cuted, and for many years all Europeans were 
excluded and foreign commerce brought almost to 
a standstill. In 1861, however, the island was 
reopened to European trade and missionary efforts 
recommenced, the independence of the country 
being more or less maintained until 1895, when it. 
became a part of the empire of France. 

Botanical exploration did not begin in earnest 
until about 1880, when large collections began to 
arrive at Kew from members of the London 
Missionary Society, mostly made by Mr. Langley 
Kitehing, Dr. Parker and the Rev R. Baron. The 
last-mentioned, for example, sent to Kew between 
the yearn 1880 and 1896 nearly 12,000 specimens 
(separate gatherings) of plants. These were dealt 
with by the late Dr. J. G. Baker, then principal 
assistant in the Kew Herbarium, and the novelties 
were described by him in the Journal of Botany and 
the Journal of the Linman Society. To these two 
men, therefore, should be given the credit for 
laying the foundations of our knowledge of the 
flora. Baron's plants were particularly valuable 


because they were collected in the oentral higher 
parts of the island, especially the Imenna Province, 
and many of them proved to belong to genera and 
species hitherto unknown to science. 

The principal British oolleotor since Baron’s 
time was Mr G. F. Soott Elliot, who explored the 
southern part of the island in the neighbourhood 
of Fort Dauphin, and collected more than a 
thousand plants. 

In more recent years large collections have been 
made by H. Perrier de la Bathie and by the present 
director of the Paris Botanical Museum, Prof H 
Humbert, and the mantle borne by Baron and 
Baker has very appropriately passed to the 
shoulders of those two French botanists. They 
also have brought to light many now species and 
new facts relating to the distribution of Madagascar 
plants. 

In 1936 a “Flore de Madagascar” (Plantes 
vasculaires) w as commenced under the direction 
of Prof. Humbert , and it would indeed be a tragedy 
if this important work were to be delayed because 
of the War In common with other countries, after 
it is over, France will no doubt need as much 
detailed know ledge of the vegetable productions of 
her possessions as possible, and nothing con¬ 
tributes so much towards this end as a well-written 
and illustrated Flora such as contemplated by the 
Paris botanists, a portion of which has been 
published already 8 , and further parts are in 
preparation 

For example, Madagascar possesses one of the 
most remarkable grass floras in the world, includ¬ 
ing a number of endemic genera of bamboos. 
Very few’ of them have so far been investigated for 
economic purposes. The soil of the plains is 
described as rich and very fertile and capable of 
supporting vast herds of oattle, and it should not 
be forgotten in this respect that the island is about 
as big as France herself. It is indeed high time 
that botanists should know more of the flora in a 
collected form, for up to the present we have only 
had available miscellaneous papers published in 
many different journals, from which it has been 
well-nigh impossible to obtain an adequate idea 
of the flora as a whole. Then, and then only, will 
it be possible to study the many interesting phyto- 
geographical problems which the island presents in 
abundance 

I may mention only a few of the more prominent. 
For example, why is it that there are in Madagascar 
no species of Mesembryanthemum (sensu kUo) t so 
numerous in South Africa, when there are in the 
island numbers of spiny Euphorbias, Pachypodium 
and xerophytic Asolepiadacece, which are such 
prominent features of the South African vegeta¬ 
tion ? In addition, such typical South African 
genera as Halleria (a woody Scrophulariaceous 
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tropical Africa. The most strik- 
ing genera common to the two 
regions are Brexia (Escallon- 
iaoeaa), Dombeya (Sterouliaee®), 
Acridocarpus (Malpighiaoe®), 
Haronga (Hypericaoe®), Uapaca 
(Euphorbiaoese), Myrothamnus 
(Myrothamnaceae), Agauria 
(Erioaoe®), Psiadia (Com¬ 
posite), Landolphia (Apocyn- 
aoeae), Albizzia Sassa (Gmel ) 
Macbride (Mimosa oe®), and 
Trachylobium (Csesalpiniace®), 
the East African copal tree, 
all genera or speoies familiar 
to Afhoan but unknown to 
Indian botanists. Most of these 
trees and shrubs grow m the 
great primeval forest which en¬ 
circles the whole island at 
a distance of about forty 
genus), Clematopsis (Ranunculaee®), Sparrmania miles from the coast, but which extends right 
(Tihaoeae), Faurea (Proteaee®), Peddiea and Dais to the sea at the north-west end of the island 
(Thymelaeaoe®), Kniphofia (‘poker plants'), According to Humbert, this forest is fast disap- 
Aloe (Liliace®), and Anstea (Indace®), are also peanng on account of the shifting native cultiva- 
prominent in the vegetation of Madagascar. tion just as in tropical Africa, and it is of primary 

Again, is Madagascar the original home of the importance to biological science that it should be 
Baobab genus, Adansonia ? There are more thoroughly explored and comprehensive collec- 
species in the island than elsewhere, for there is tions made before it has been destroyed, 
only one in the whole of tropical Africa, and two An interesting Madagascar- Afro-American con- 
in northern Australia This connexion with nexion is shown by the genus Vellozia (Velloz- 
Australia is mysterious and is reflected again in iacese), a distinctive monocotyledon, with shrubby 
the case of Hibbertia (Dilleniaoeee), a large Aus- stems and star-like flowers, of which there are 
tralian genus with two endemic species in Mada- several species in Madagascar, tropical Africa and 
gasear And how did the unique genus Nepenthes South America, with one in southern Arabia, 
(pitcher plants) get to Madagascar, all the other More surprising in this respect is the reoent dis- 
spccies being in Ceylon and through Malaya as covery of a new speoies of grass belonging to the 
far as New Caledonia (see accompanying map) ? genus Redfieldia, hitherto monotypic and known 
Ocean currents did not carry 



them ; nor did the flight of 
birds ; nor were the seeds borne 
on the wings of the wind 1 

Madagascar has at least two 
endemic families of plants 
These are Chlaenaoe®, re¬ 
lated to the great Asiatic tea 
family, Theace®, and Didieri- 
aee®, the latter being weird 
spiny plants of fantastic form 
and uncertain affinity, which 
have almost to be seen to be 
believed. At present we know 
far too little about them until 
they are more thoroughly in¬ 
vestigated in the field and col¬ 
lected. 

As stated above, the flora is 
only in part related to that of 
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only from the United States of North America. 
Although aooepted by agrostologists, this is more 
likely to be due to convergent evolution such as 
m common in Composite and other large homo¬ 
geneous families as Crucifer®, Papilionace®, Rub- 
iac*eee, Asclepiadaoe®, and Labiate. The grasses 
also provide a further example of the Indo-Malayan 
connexions of the flora, for a species of the gpnus 
Thuaria (T. Perrieri A . Camus), until recently 


known as monotypic in Indo-Malaya and Polynesia, 
has now been found in Madagascar. 

1 Wallace, Alfred Buwel, "laland Life", 388 (1880). 

1 "Flore do Madagascar" (Plantes vAMwlalre*), publita sous lea auspices 
du gouvernment g6n6ral d* Madagascar et sous la direction de 
H Humbert, Profe^scur au Museum Rationale d’HUtoire Natur- 
elle Aponogetonaceae, by H. Jumelle (1938), Gypomoua, by 
H Chermozon (1987), Lemnacess, by H. Jumelle (1937); 
Commcllnaof*, by H Perrier de la Bathle (1938); Llllacero, by 
H Perrier de la Bathie (1088), Blgnoniacew, by H. Perrier de la 
Bathle (1939) (Tananarive, Implimerle Offlclelle, 1938-* ) 


FOOD RESEARCH 

By Dr. T. F. Dixon 


T HE Department of Scientific and Industrial 
Research has recently issued the annual 
report for 1938 of the Food Investigation Board 
under the chairmanship of Sir Joseph Barcroft* 
The report describes experimental work carried out 
under the general direction of Mr. Eric Barnard, at 
the Low Temperature Research Station, Cambridge, 
with sub-stations at Covent Garden and Smith- 
field, the Torry Research Station, Aberdeen, and 
the Ditton Laboratory, Maidstone. 

The most important development during the 
year under review has been the expansion of the 
work of the Board to cover research on the proces¬ 
sing of food. A committee has been set up to 
consider the organization of research in this field 
m the interests alike of the consumer, producer and 
manufacturer. As soon as research on processing 
is considered, the question arises as to whether it 
should be organized on the basis of the process, 
for example, oanning, or of the raw material, for 
example, fruit and vegetables or meats. The 
Board takes the view that it is the research on the 
raw material that is fundamental. 

Although some work has been already carried 
out on the manufacture of bacon, the smoking and 
salting of fish and the canning of fruit, the work of 
the Board had previously been mainly concentrated 
on the problems involved in preserving the 'fresh 1 
properties of unprocessed food during transport 
and storage. 

Attention is directed to the progress made in the 
transport of chilled beef from Australia and New 
Zealand by gas storage, that is, in stores on board 
ship the air of which is enriched to a controlled 
extent with carbon dioxide. Until this method of 
storage was developed meat could not be brought 
from these distant Dominions to Great Britain in 
a chilled condition ; it had to be frozen. In the 
five-year period since the method was introduced, 

Omi&) y0 fp ***** fQr <H*M. 


the exports to Great Britain from Australia and 
New Zealand of chilled beef have increased nearly 
ten-fold to a combined annual figure of 42,500 tons. 
Since chilled beef has recently commanded a 
premium of Id. a pound over frozen beef, the 
increased value of this meat is of the order of 
£400,000. The possibility of improving the ‘bloom* 
or appearance of the meat, which depends on the 
condition of the layer extending inwards to a depth 
of about 1/10 inch, by increasing the evaporation 
of water from the meat during the voyage, is also 
being investigated. Acidification of flesh occurring 
after death takes place in two stages. The first, 
ending at pH 6*2, is dependent on the physiological 
state of the muscle and is uninfluenced by tem¬ 
perature. The second stage, however, U influenced 
by temperature and probably represents a straight¬ 
forward enzymic breakdown of glycogen. Stiff¬ 
ening (rigor mortis) also takes place mainly during 
the second stage of acidification. The higher the 
glycogen content at death the lower will be the 
muscle pH and the firmer the flesh. Liver and 
muscle glycogen levels are usually much lower in 
pigs than in oxen. 

The average value for the ultimate pH (twenty- 
four hours or more after death) of the pig psoas 
muscle has been used as a measure of the muscular 
fatigue of the animal at the moment of death. A 
pH of 6*7 is taken as indicating extreme, and a 
pH of 5 5 or lower an absence of, fatigue. Empiri¬ 
cally it has thus been possible to detect fatigue, 
ascribe the reason for it and devise methods to 
reduce it. The psoas muscle is more affected by 
fatigue and therefore almost always has a higher 
pH than the less deeply seated longissimus dom 
muscle. While the bacon pig is being fattened, an 
increase in the percentage of fat in the muscular 
tissue is accompanied by a corresponding decrease 
in the iodine value of the frit. By greatly reducing 
the plane of nutrition it has been possible to reduce 
the fat in muscle to as little as 0*5 per cent. 
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Experiments on the quality of the eggs laid by 
the hens, White Leghorn and Light Sussex, show 
that the percentage of thick white k primarily a 
characteristic of the individual hen and that there 
is no correlation between it and the season, the 
rate at which the eggs are produced or their weight. 
Any method of washing increases the number of 
rots in eggs, since the organisms responsible for 
rotting readily penetrate the wet shell, although 
the permeability of shells vanes widely even in 
successive eggs laid by the same bird 

Work on the quality of kippers carried out for 
the Herring Industry Board shows that the quality 
of the kipper vanes with the content of fat. The 
fatter the kipper the more palatable it is A large 
proportion of the kippers made from herrings cured 
from February to early May would be made from 
herrings containing less than 8 per cent of fat 
The abrupt and extensive rise in the content of the 
fat in June from about 2 per cent to more than 20 
per cent has a peculiar effect on the suitability of the 
herring for kippering The newly acquired fat is 
apparently held very loosely, runs away readily in 
the kiln, and the fish is very soft and easily torn, 
so that great care must be observed in curing. By 
July, however, consolidation of the fat has taken 
place and the fish make excellent kippers The 
great variation m the composition of the herring 
makes it impossible to avoid great variation in the 
quality of kippers even should the process of 
kippering be rigidly standardized 

Electrometric and chemical methods have been 
used for estimating freshness of fish. With haddock, 
for example, estimation of either di- or trimethyl- 
amine can be used to determine the onset of definite 
staleness , but the course of deterioration before 
this stage is reached can only be followed by the 
determination of dimethylamine using a sensitive 
colorimetric method. The micro-organisms causing 
spoilage of salted fish known as ‘pink’ belong to 
the Serratia and Micrococcus groups. The only 
method so far found effective for controlling ‘pink’ 
is dulling the fish to temperatures below 5° C. 
During the year members of the staff of the 
Department’s Fish Research Station at Aberdeen 
spent a period m Norway studying at first hand 
the methods employed there for the handling and 
storage of fish and the research on the subject in 
progress in that country. 

During the year, arrangements were made to 
carry out on behalf of the Government of Palestine 
a Purvey of the wastage of oranges during transport. 
The temperature in the holds is an important 
feature in the wastage of the bruit, and the main 
object was to ascertain how*far temperature 
variations were responsible for the wastage and to 
what extent these temperatures might be improved. 
Experiments were also earned out on the storage 


t 

conditions of Palestinian grapefruit after its arrival 
in England. Further successful experiments on 
the gas-storage of home-grown pears, apples and 
broccoli have been carried out. No form of storage 
for apples can be reckoned successful unless it 
conserves their flavour, and this is especially 
important in the case of our finest dessert variety, 
Cox’s Orange Pippin. A fuU-soale demonstration 
was arranged to remove any doubt in the trade as 
to whether this variety developed its full flavour 
after gas storage Twenty-six tons of Cox’s 
Orange Pippins were put into a gas store at the 
Ditton Laboratory at the end of September 1937 
The composition of the atmosphere of the store 
was 2 5 per cent oxygen, 5 per qent carbon dioxide 
and 92 5 per cent nitrogen and was obtained by 
the removal* of the excess of carbon dioxide by a 
scrubber of commercial design together with 
controlled ventilation The temperature of storage 
was 4° C The store was opened on February 22, 
1938, m the presence of some 150 fruit-growers and 
other experts The demonstration was completely 
successful, the fruit being m excellent condition ; 
in fact 80 per cent of it was graded as ‘Fancy* or 
‘Extra Fancy’ 

On the other hand, a subsequent survey of fruit 
of this variety from ten representative areas has 
shown that the extent to which the flavour is 
developed depends, in the main, on the pre-storage 
conditions, such as soil, mammal treatment and 
maturity at the time of gathering Gas-storage 
also lengthens the life of home-grown pears of the 
variety Doyenne du Comice. On removal to air 
after five months storage, the pears ripen in twelve 
days at 18 3° C. and in twenty-one days at 10° C 
It is found inadvisable to store late varieties of 
apples together with early ripe, that is, post* 
climacteric varieties, since volatile substances given 
off by the ripe apples cause a severe ‘lenticef 
spotting on the other fruit not only in refrigerated 
gas storage but also in ordinary cold storage. 
This ‘lenticel’ spotting can be produced during 
storage by treating the pre-climacteric apples with 
ethylene (1 in 500) for 2-3 weeks early in their 
storage life. t 

Confirmation of PutterilTs finding in South Africa, 
that ripening of the plum can be stimulated by low 
concentrations of acetylene, has been obtained in 
England for the Monarch plum. After storage for 
three weeks at 4° C., and removal to 18° C., stimu¬ 
lation of npening by acetylene, ethylene or air 
which had passed over ripe plums was still possible* 

Other research being carried out an behalf of the 
Board includes work cm meat, the preparation of 
milk fat, the storage of eggs, bacon and hams, 
including the factors affecting the quality of the 
pig’s carcass, the storage of new potatoes and other 
vegetables, and problems connected with canning. 
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OBITUARIES 


Sir Hubert Murray, K.C.M.G. 

Y the death, on February 27, of Sir John Hubert 
Plunkett Murray, lieutenant -governor and chief 
judicial officer of Papua, the British Empire ib the 
jMjorer for an outstanding figure, and there can be 
few of those who came into contact with “H.E.” 
who have not felt also a sense of personal loss. 

Kir Hubert was born in Sydney in 18G1, and after 
a brilliant university career in England, was called 
to the Bar. He served with distinction in the South 
African War ; but hm real life-work began when he 
went to British New Guinea in 1904 as chief judicial 
officer. When this country was placed under 
Australian administration as the Territory of Papua 
m 1900, he was appointed acting administrator and 
shortly afterwards lieutenant-governor. He found 
himself responsible for a little-known country nearly 
twice the size of England, populated by a thm 
sprinkling of white settlers and an unknown quantity 
of Stone Age savages. 

During Sir Hubert's administration a large part of 
Papua has been opened up. Although as time went 
on his administrative duties made it necessary to 
delegate the work of exploration to others, he kept 
m personal touch with as much of the Territory as 
lie could, and it was on a tour of inspection that he 
died, after two days’ illness, at the age of seventy- 
eight. But he always regarded as his mam task the 
guidance of the country through the difficult initial 
stages of adjustment From the first, he had to 
< ontend with the clash of interests between the two 
types of population, “for if an administrator succeeds 
m holding the balance even between the white 
settler and the native, he is open to attack from the 
partisans of both, and the applause of either will 
often be a sign that he is acting unfairly to the 
other”. He made it clear, however, that he con¬ 
sidered it the duty of the Papuan Government not 
only to foster the interests of the whites, but also 
"to show how the civilization of the twentieth 
century can be introduced among people of the 
Ntone Age, not only without injury to them but to 
fheir lasting benefit and permanent advancement”. 

Taking the long view, Sir Hubert steadily opposed 
t he alienation of any land which appeared necessary 
to the welfare of the natives, and the introduction of 
Asiatic labour, although he faced severe criticism on 
the grounds that he was hampering the development 
of the country. To meet the reasonable demands of 
the white settlers for labour, he introduced the 
indenture system, hoping that free labour might 
eventually be substituted. He thought that the 
future of the Papuans, if they were to be more than 
mere labourers, lay m the cultivation of land for 
themselves, so he instituted a system of native 
plantations. He also appointed village councillors, 
who might gradually be given more authority. At 
the same time, he realised the harm that can be 


done to a primitive people by too swift destruction 
of their old life. His appointment of a Government 
anthropologist “to help us in reconciling an intelligent, 
though very backward, race to the inevitable march 
of civilization, and in finding the easiest way for its 
advance”, has been amply justified. 

His books, “Papua or British New Guinea” (1912) 
and “Papua of To-day” (1925), and his annual 
reports—very different from the usual lifeless docu¬ 
ments—record, though modestly, the course of Sir 
Hubert’s long tenure of office. Some measure of 
his achievement may be indicated by extracts from 
two addresses presented to him on the completion 
of the thirtieth year of his administration. This 
from the white residents. “Your Excellency’s 
reputation in Native Administration is world-wide 
and firmly established What is not so well known 
outside Papua m the patient, wise and sympathetic 
manner in which you have worked always for the 
protection and support of European industries, for 
the advancement of Papua as a colony, and for the 
welfare of every member of the community.” This 
from the natives . “When we have come to speak 
to you, you have not closed your ears, nor have you 
frowned on us. but have received us and listened to 
us, and taken action for us We have seen all the 
good things you have done and our happiness is 
great because of you Therefore we all beg of you 
not to leave us, but stay here as our Governor for 
years to come For we know you and how you have 
led us into the ways of your laws, treating white 
people and ourselves just the same. We know that 
you love us well, and we are full of love for you, 
our Governor ” B. Blackwood. 


Mr, A, L. Tonnoir 

By the sudden death, on January 27, of Mr, A. L. 
Tonnoir, the Australian Council for Scientific and 
Industrial Research has suffered an irreparable loss. 
Thm loss is shared by the many entomologists 
throughout the Commonwealth and overseas who 
liave from time to time benefited by his unusually 
wide knowledge and experience 

Andr£ Leon Tonnoir was bom in Brussels in 1885. 
After his formal education at school and at the 
University of Li£ge, he spent several years travelling 
in England, France, Germany, Italy and Spam. 
During this period he was able to give much of liis 
time to hie outstanding interest, entomology, and 
incidentally to acquire a sound knowledge of six 
languages. However, it was not until after the War 
of 1914-18, when he was appointed to the staff of 
the Brussels Natural History Museum, that he was 
able to devote his whole time to hm former hobby. 
Like many naturalists, he Was especially interested 
in Australia and Hew Zealand, and in 1921 he 
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accepted a commission to study the dipterous insects 
of the temperate zone of the southern hemisphere, a 
study which still occupied his leisure hours up to 
the day of his death. 

From Belgium Tonnoir went to New Zealand, 
where lie worked at the Cawfchron Institute, the 
Canterbury Museum, and the Canterbury University 
College, until 1920, when he joined the staff of the 
Division of Economic Entomology of the Australian 
Council for Scientific and Industrial Research in 
Canberra. During the past ten years he has been closely 
associated with research on biological control of insect 
pests and weeds, and has also played a prominent part 
m the development of an intensive study of the grass¬ 
hoppers in Australia Mr Tonnoir’s numerous papers on 
lesser-known families of tho Diptera do not adequately 
reflect his remarkable knowledge of insects, although 
they are a record of the thoroughness of his work and 
his outstanding ability as a taxonomist, 

Tonnoir’s death removes a colourful personality 
and a delightful colleague, but our sadness is tem¬ 
pered by the knowledge that he died as he would have 
wished, peacefully in his sleep as he rested in the 
shade of a tree, after a morning’s collecting in the 
bush, A. J. Nicholson 


Mr, H. G. Newth 

Mb, H. G. Newth, whose death at the age of fifty- 
four occurred on February 17 after a long illness, 
went to school in Worcester and then entered the 
Royal College of Science, London. There he studied 
zoology under Adam Sedgwick and Mr. Clifford 
Dobell, and then became demonstrator in zoology 
for Prof. E. W. MaoBride. a post which he held 
until the War of 1914-18. From 1920 onwards, 
he was lecturer in zoology in the University of 
Birmingham. 

The early death of Mr. Newth will be deeply 
regretted by his friends in zoological and other circles, 
for lie had a personal charm which endeared him to 
his colleagues and lus students, generations of whom 
remember his clear lectures and skilled help in the 
laboratory. Advanced students profited especially 
from his embryological teaching, embodying practical 
experimental work on modem lines. 

Mr Newth was e master of microscopical technique 
and was always more than willing to help other 
research workers in the laboratory. His own original 
contributions included work on the embryology of 
Cucumaria and of Astropecten, on the development 
of Amphioxus, and on the swarming of Vorticella. 
Perhaps his most important research was on the 
mode of feeding of the ammocoute, which he showed 
to be different from that of any other animal (Nature, 
126, 94 ; 1930), Mucus secreted by the endoBtyle- 
thyroid is moved by cilia forwards and up the peri- 
* pharyngeal grooves, from which it is freed as a cone 
of mucous strands, uniting behind to form a muoous 
oord which lies free in the middle of the pharynx. 
This oord is continuously sucked back into the gullet 
by cilia in the latter. Food particles drawn into the 


mouth with the respiratory water current, which ib 
maintained by muscular movements of the pharynx 
and of the velum, ore caught in the cone of mucous 
strands and passed back into the gullet in the mucous 
oord. _ H. M. F, 

Prof. C. Tangl 

Prof. Charles Tangl, of the University of 
Budapest, died on January 10 in his seventy-first 
year. He received his early training in physics at 
the University of Budapest, where he was student, 
and later assistant and collaborator of Prof. E6tv6s. 
He was appointed in 1901 as Privat-Dozent and in 
1903 ob professor of experimental physics at the 
University of Kolozsvdr, In 1917 he became pro¬ 
fessor of physics at the Polytechnic in Budapest, 
and in 1921 he succeeded E6tvds in the chair of 
experimental physics at the University of Budapest 
He was a member and president of Seotion III 
of the Hungarian Academy of Science. 

Tangl 1 s interests lay in three different branches of 
physical research. His early work was devoted to 
the study of the effect of magnetic fields upon the 
mechanical properties of solid bodies, especially of 
the effect upon elasticity. Then in several papers he 
published the results of his investigations upon the 
variation of the dielectric constant of liquids with 
pressure and temperature. These experiments, 
carried out with great care and accuracy, 
furnished very reliable values of the dielectric con¬ 
stants which are frequently cited. In a third line of 
work he applied quite new methods to investigate 
the forces at the contact surfaoe of solid and liquid 
bodies ; the determination of the contact force 
between platinum and water, m particular, should be 
mentioned. 

Tangl was a man of outstanding personality and 
wide knowledge, A thoroughly critical judgment was 
combined with great kindness ; he was a helpful 
friend to all who needed his advice. M. Forb6. 


We regret to announce the following deaths : 

Prof F. Emioh, emeritus professor of chemistry in 
the Polytechnic Institute, Graz, an authority on 
microchomistry, on January 22, aged seventy-nine 
years 

Sir Thomas Heath, K.C.B., K.C.V.O., FJt.S., an 
authority on Greek mathematics, on March 16, aged 
seventy-eight years. 

Prof, A. G Htigbom, emeritus professor of geology 
in the University of Uppsala, on January 19, aged 
eighty-four years. 

Prof. Bernhard Lehmann, emeritus professor of 
chemistry and director of the Institute of Hygiene in 
the University of WUrzbufg, on January 29, aged 
eighty-two years. 

Prof. W. C. Morgan, professor of chemistry hi the 
University of California at Loe Angeles* on February 
9, aged sixty-five years. 

Dr, A. J. R. O’Brien, CJ1G., chief medical adviser 
to the Colonial Office, on March 9, aged fifty-six years- 
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NEW FELLOWS OF THE ROYAL SOCIETY 


At a meeting of the Royal Society on March 14, 
the following new fellows were elected : 

Dr, W. T. Astbury, reader in textile physics in the 
University of Leeds, distinguished for his pioneer 
researches into the structure of natural fibres and 
proteins. His chemico-X-ray technique has opened 
up new fields of knowledge. 

Dr, G. R. de Beer, reader in embryology, Univer¬ 
sity College, London, distinguished for his original 
contributions on the embryology of vertebrates, which 
are notable for their completeness and accuracy. 

Dr. O. M. B. Bulman, University lecturer in 
pftlwozoology, Cambridge, distinguished for his work 
on Lower Pabeozoie stratigraphy, especially on the 
morphology, ontogeny and phylogeny of the Grapto- 
htes, and their geological history. 

Loro Cabman of 8il verd ale , chairman of the 
Anglo-Iranian Oil Company, emeritus professor of 
mining and petroleum technology, University of 
Birmingham, distinguished for his many public 
services and for his leadership—administrative and 
scientific—in the development of the Iranian oil¬ 
fields 

Prof. G. Cook, regms professor of civil engineering 
and mechanics, University of Glasgow, distinguished 
for researches into a wide variety of engineering 
problems and particularly for original investigations 
into the stress-strain relations of metals when 
passing from the elastic to the plastic state under 
systems of combined stresses. 

Dr, H. Davenport, lecturer in mathematics, 
University of Manchester, distinguished for his work 
in pure mathematics and particularly for his contri¬ 
butions to the theory of numbers. 

Dr. C. F. Good eve, reader in physical chemistry, 
University College, London, distinguished for his 
work in many branches of physical chemistry and 
particularly for his contributions to our knowledge 
of absorption spectra and photo-chemistry. 

Prof. F. G. Gregory, professor of plant physiology, 
Imperial College, London, distinguished for his 
researches on the analysis of plant growth, especially 
in relation to mineral nutrition and vernalization. 

Prof. A. C. Harpy, professor of zoology and 
oceanography, University College, Hull, distinguished 
for his researches cm marine biology and their applica¬ 
tion to fishery problems, with special reference to 
the ecology of the herring and the distribution of 
plankton. 

Dr. C. Kkllaway, director of the Hall Institute 
for Medical Research, Melbourne, Australia, dis¬ 
tinguished for his researches on snake venoms and 
on protective antisera. 


Prof. K 8. Kbishnan, Mahendralal Sircar research 
professor of physios in Calcutta, distinguished for his 
researches m optics, and especially for hifl study of 
the influence of magnetism on crystals. 

Prof. R. P. Linstbad, professor of organic chemis¬ 
try in Harvard University, distinguished for work in 
synthetic organic chemistry, including reversible 
isomeric change, ring compounds and phthalocyanines. 

Prof. O. Maass, MacDonald professor of physical 
chemistry, McGill University, Montreal, distinguished 
for his researches in physical chemistry, particularly 
those relating to the properties of gases and liquids, 
during which he has detected and studied an import¬ 
ant and anomalous behaviour in the critical region. 

Prof. H. S. W. Massey, Goldsmid professor of 
mathematics, University College. London, distin¬ 
guished for his work in mathematical physics and 
particularly for his contributions to the quantum 
theory and its applications to physios. 

Dr. B. H. 0. Matthews, assistant director of 
research, physiological laboratory, and fellow of 
King's College, Cambridge, distinguished for his 
work on eleotrophysiology, particularly m connexion 
with the sense organs and the spinal cord, by which 
important factors in the mechanism of the nervous 
system have been revealed. 

Prof. W. H. Pearsall, professor of botany, 
University of Sheffield, distinguished for his investiga¬ 
tions on the determination of the factors underlying 
the distribution of aquatic plant communities, 
especially in the British lakes, and on the conditions 
affecting algal metabolism. 

Dr. J. H. Quastel, biochemist to the Cardiff City 
Mental Hospital, distinguished for his work on 
chemical reactions in resting bacteria, the mode of 
action of enzymes, the chemioal metabolism of the 
brain, and the action of drugs. 

Prof, A, Robertson, professor of mechanical 
engineering. University of Bristol, distinguished for 
hia fundamental contributions to knowledge relating 
to the stability and strength of solid and tubular 
struts, and to many other problems in the field of 
the strength of materials of engineering construction. 

Dr L. F. Spath^ lecturer in geology at Birkbeck 
College, University of London, distinguished for his 
researches on the phylogeny of the Nautiloidea, the 
goniatites and the ammonites, and particularly on 
the problems of ontogeny and recapitulation in 
cephalopoda. 

Dr. W. Sucks mith, reader in magnetism, Univer> 
sity of Bristol, distinguished for his outstanding 
experimental researches, particularly on the gyro- 
magnetic effect of parasnagneticB and the physical 
properties of ferromagnetics. 
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NEWS AND VIEWS 


Finland and the U.S.S.R. 

Hostilities between these countries have ceased, 
and a peace has been a gned which gives the U.S.S.R. 
substantial territorial gains. Finland loses much of 
her industrial and agricultural areas by this treaty, 
and nearly half a million of her populat ion are being 
transferred from t he coded territory to other parts of 
Finland. The country has suffered a grievous blow, 
not through any lack of valour, but through the 
overwhelming military power of the U 8.8.R Now 
the Finns have turned with characteristic courage 
and energy to the t»Bk of reconstruction Towns and 
houses destroyed by aerial bombardment have to be 
rebuilt, new towns created for the transferred people, 
and the whole of the economic life of the country 
has to be restarted under the new conditions, while 
the defence of the new frontiers must also be organized. 
The Finns have saved their freedom, and on this 
the nation will rise ogam. The help in men, money 
and materials still so sorely needed will surely not 
be grudged by nght-thinking peoples who have 
watched the struggle of this gallant democracy. 

Water Pollution Research 

The Department of Scientific and Industrial 
Research has opened a new Water Pollution Research 
Laboratory at Watford equipped for work on the 
problems of water supply, sanitation, and the re¬ 
covery and utilization of valuable materials from 
t rade effluents of many kinds Plans for building a 
research station for work of this nature have been 
postponed by the War, but temporary accommoda¬ 
tion has now been obtained. Although no central 
research station has hitherto been available for the 
work of the Water Pollution Research Board, many 
investigations have been carried out in the last few 
years, on behalf of the Board, m other laboratories. 
Among other important work, it has been shown that 
certain clays and glauconitic sands found m Great 
Britain yield material capable of softening hard 
water, and that cert am synthetic resins can be used 
to remove dissolved salts and other substances from 
water. 

The Board has also co-operated with industry in 
the investigation of river pollution by beet sugar 
and milk factory effluents Another important 
investigation was that on the effect of the discharge 
of sewage into the estuary ot the River Mersey on 
the deposition of silt and other solid matter in the 
estuary, and an investigation is now in progress at a 
branch laboratory in Birmingham, in co-operation 
with the Birmingham Tame and Rea District. Drain¬ 
age Board, which lias indicated that the capacity of 
’ percolating filters for treating sewage can be increased 
by at least 50 jier cent Communications intended 
for the Director of Water Pollution Research should 
be addressed to the Water Pollution Research 
Laboratory, Langley Road, Watford, Hertfordshire. 


Radioactive Standards 

Reliable standards of weak radioactivity are 
required m a number of fields of work ; for example, 
by geologists, geophysicists and cosmologists con¬ 
cerned with the radioactive content of the materials 
of the earth’s crust; by biological and medical 
investigators employing the technique of radioactive 
indicators or internal artificial radioactivity therapy ; 
and in studies of radium and thorium poisoning. A 
committee of the United States National Research 
Council is endeavouring to facilitate the needs of such 
workers by preparing a series of feebly radioactive 
standards which will be analysed at a number of 
laboratories equipped to make such measurements 
These standards will ultimately be deposited at, and 
certified by, the National Bureau of Standards at 
Washington, D.C., to be issued as working standards 
to investigators who may desire them. 

The standards m preparation are: (1) Radium 
standards, comprising 100 c.c. solutions in sealed 
flasks, for use as emanation standards ; and 5 c.c 
solutions ui sealed ampoules for use as gamma-ray 
standards (2) Thorium standards in the form of 
sealed ampoules containing sublimed thorium chloride 
for use in preparing standard thorium solutions. 
(3) Standard rock samples consisting of a variety of 
finely ground minerals of certified radium and thorium 
content, winch may be used in fusion techniques for 
checking methods of extracting radon and thoron 
from rock samples. 

Drug Addiction 

In a paper read at an evening meeting of the 
Pharmaceutical Society on March 12, Dr. Walter B 
Kennedy, a member of the Poisons Board ami 
formerly professor of physiology in the University 
of Baghdad, made some interesting references to the 
influence of habit-form mg drugs brought to his 
notioe in the Near East and elsewhere. A topical 
and important aspect of drug addiction is the problem 
of maruanha, the name by which the hemp plant, 
Cannabis saliva, is known in the United States 
Maruanha, said Dr. Kennedy, is destructive of the 
moral sense : “Under its influence there develops a 
ruthlessness tarely encountered under other con¬ 
ditions, and a spurious courage, or rather a complete 
disregard for danger and consequences which results 
m horrible crimes of violence—often devoid of motive. 
An additional danger is that the addict is often led 
into indulgence in the white drugs, morphine, heroin 
and cocaine”. Another exotic drug which has lately 
found its way to Europe is mescal or peyote, obtained 
from a Mexican cactus. It is an mebriant producing 
even more brilliant and prolonged hallucinations than 
does hashish. 

Dr. Kennedy referred to the excessive use of 
endocrine products of which evidence was sea* 1 
occasionally; he mentioned in this connexion the 
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fashion which swept through a girls 1 school of taking 
thyroid for the purpose of securing lithe figures, a 
fashion which had serious results in several instances. 
There is a wide gap between znaruanha and thyroid 
mid a still wider one between the former and aspirin. 
‘T may surprise some,” said Dr. Kennedy, “if I refer 
to aspirin as a drug which gives rise to habit, and 
without being dogmatic I would merely give my 
opinion that it does”. Another form of addiction, he 
said, was provided by certain medicated wines Many 
people delude themselves with the idea that when 
a wine was ‘medicated\ it was somehow free from 
the stigma of what is picturesquely called the 
demon drink’. But there is no excuse for maruanha 
and no quarrel with the penalty which may be 
imposed in the State of New Jersey upon traffickers 
in this woeful drug, namely, thirty years imprison¬ 
ment and a fine of ten thousand dollars. 

Twenty-five Years of Transcontinental Telephony 

It is recalled m the Laboratories Record of the Bell 
Telephone System that on January 25, 1915, just 
twenty-five years ago, the first transcontinental 
telephone call was made across America and the 
east and west were united President Woodrow 
Wilson talked from the White House across the 
country testifying to the nation’s pride “that this 
v ital cord should have boon stretched across Amerioa 
as a sample of our energy and enterprise” The in¬ 
ventor of the telephone, Alexander Graham Bell, in 
New York, repeated across the continent to San 
Francisco the first words ever heard over a telephone, 
namely, his call to his assistant, “Mr Watson, come 
here, I want you,” to the same T A Watson who had 
heard them in the garret workshop m Boston in 1876. 
That ceremony ushered in transcontinental service 
twenty-five years ego. At that time it cost 20.70 
dollars to call San Francisco from New York Now it 
costs 6.60 dollars for a station to station call and only 
4 25 dollars after seven in the evening and all day on 
Sunday. In 1915 it took about half an hour, on the 
average, to make a connexion ; now most calls are put 
through without ‘hanging up’. The Bell System 
concludes by say mg : “These are measures of pro¬ 
gress m the never-ending effort of the Bell System 
to give foster, clearer, more useful and courteous 
service to the people of the United States”. 

Development of the Battery Vehicle 

In an article contributed to the Electrical Review 
of February |6, J. H, Cansdale states that during 
the last six years the number of battery vehicles 
has been rapidly increasing, and war-time conditions 
will most probably create a very much greater de¬ 
mand for them* In 1983, the number of battery 
vehicles registered in Great Britain and Northern 
Ireland was about 1,400, and it is estimated that the 
number at the beginning of this present year was 
about 6,500. Any service with short runs and 
frequent stops, particularly with loads between five 
and thirty owt., is suitable for the battery vehicle. 
A huge proportion of tradesmen’s and similar services 
in towns and suburban districts comes within this 


category. The great advantages of the electric*vehicle 
m lower running and maintenance costs are now 
augmented by the absence of restriction on the 
use of electric power for batter^' charging, in con¬ 
trast with the present petrol restrictions. 

The design of modern battery vehicles has been 
modelled closely on automobile practice. The weight 
of the battery necessitates a rather heavier frame, 
and special provision has to be made for accom¬ 
modating the battery crates and for their easy 
inspection and removal. Four-wheel brakes are 
standard, and the drive to the back axle is by means 
of a profiler shaft with either a double-reduction 
bevel or worm gear Pneumatic tyres of the medium 
pressure type have been found to give the best 
results by combining smooth running with economical 
power consumption All the principal battery 
manufacturers now market special traction types 
able to withstand vibration and to provide heavy 
starting currents Of the two principal types avail¬ 
able, the lead-acid cel] m most usually employed 
as its first cost is less than that of the alkaline 
battery On the other hand, the latter has a life of 
about nine or ten years, whereas a lead-acid cell 
lasts only three or four, so that the difference in 
cost is levelled out. Owing to its higher internal 
resistance, the alkaline cell has a lower efficiency. 
For the small delivery van of the 12-15 cwt. class, 
the normal range of battery capacities is from 129 to 
290 ampere hours Capital costs are heavier than for 
an equivalent motor vehicle, but the life is approx¬ 
imately double, and both maintenance and running 
costs are considerably reduced. 

Indian Sculpture and Architecture 
The Madras Government Museum has recently 
issued two publications, one of which is a guide to 
the archaeological galleries of the Museum and is 
intended as an introduction to South Indian temple 
architecture and sculpture, while the second contains 
an illustrative series of photographic reproductions 
of examples of Indian sculpture, mostly southern, 
for iise with the guide (“Guide to the Archaeological 
Galleries” By Dr, F H. Gravely and C Sivarama- 
murti and other curators. Madras Government Press, 
Pp. v + 48-f 4 plates, 8 annas. “Illustrations of Indian 
Sculpture, mostly Southern, for use with the Guide 
to the Archasological Galleries”. By Dr. F. M. 
Gravely and C. Sivaramamurti Pp. ii + xlv plates. 
Rs. 1.8). In the introductory remarks anticipating 
the text of the Guide, the principle is laid down that 
“The display of museum collections to the public 
aims at fostering a deep and intelligent interest in 
the universe of which we form a parts especially our 
immediate surroundings”, and it is added that the 
arrangement and display of this section of the 
Museum's exhibits have been attempted m such a way 
as to help visitors “to recognize for themselves the 
general affinities and probable period of temples and 
sculptures they see outside”. With this praiseworthy 
objective, the authors sketch briefly the history of 
Indian art from the time of Asoka and in the centuries 
before our era down to the ’modem' period, with 
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abundant references to the photographs and oasts 
illustrating the Northern Schools, as well as to the 
actual exhibits from those of the South, special 
attention necessarily being directed to the Gupta 
period and Amaravarti. 

No stronger plea than that afforded by these guides 
could be put forward for the adoption of a vigorous 
forward policy on the educational side throughout 
the museums of India. As the report of the Museums 
Commission showed, these institutions are already 
places of popular resort ; but it depends upon the 
arrangement and administration of the museum 
itself whether they are mere repositories of ‘curios’, or 
really serve to bring home to the people the continuity 
in spiritual meaning underlying objects and buildings 
and structures familiar to them in their daily life. 
In the East, the function of the archaeological museum 
is concerned with things of which the spirit, and 
sometimes, if not always, the form, is still alive. 

Instructional Films in India 

Mb. C. F. Strickland has recently published a 
paper on “Instructional Films in India’’ (J. Roy, Soc, 
Arts) They supply a ready means of education 
m a country which “it is not possible to make 
literate in the next ten years”, though during that 
period instruction conoemmg good government must 
be acquired. Adults have to be educated and already 
Bengal is credited with 1,000 cinemas and 500 touring 
companies. But most of the films shown are non- 
Indian and 45 per cent of them are American. They 
are predominantly unsuited to Indian ideas and 
modes of thought. Indians do not think continually 
“in terms of sox emotion or crime” Some educational 
films are now made in India and several are on loan, 
but these are meant chiefly for the juvenile popula¬ 
tion. Mr. Strickland explained the requirements and 
limitations of the Indian adult, one of which is a 
pace much less rapid than that to which we are 
accustomed This speed with perpetual excitement 
is, wo note, quite unnatural, lacking the tension and 
relaxation which prevail in life and in the best 
stones of action, such as the “Three Musketeers”. 
It is, in fact, the consequent strain on the mind 
winch makes these pictures so easily forgotten. 

Totaquina 

In a recent paper (Asiatic Res , 35, 777 ; 1939), 
M. Ciuca states that in its search for an anti-malarial 
preparation cheaper than quinine but equally 
efficacious, the Malaria Commission of the League of 
Nations instituted research into the efficacy, com¬ 
pared with that of quinine, of a certain number of 
secondary alkaloid mixtures, such as kinetum, 
ohineto, cinchona febrifuge, etc., used m the treat¬ 
ment of malaria in various countries. Research 
carried out in more than 4,000 patients in malarious 
countries proved that the efficacy of preparations 
containing 60-80 per cent crystallizable alkaloids 
including 15 per cent quinine whs equal to that of 
quinine alone. The Commission has given the name of 
‘Totaquina’ to a new preparation which is a mixture 
of cinchona bark alkaloids containing at least 75 per 


cent crystallizable alkaloids and not less than 15 pei 
cent quinine. The advantage of the new preparation 
is a distinctly lower price, which is mainly due to the 
method of extraction, while its efficacy is equal to 
or only slightly less than that of quinine. 

Seeing at Night 

A paper by R G. Hopkinson, of the Research 
Laboratories. General Electric Co., Ltd., published 
in the Electrical Review of March 1, on “Seeing at 
Night”, shows that valuable progress has been made 
on this important subject during the last few years, 
especially in connexion with black-out conditions 
Under weak illumination, the response of the eye is 
quite different from that under normal conditions 
So far Os light is gathered by the lens of the eye 
and is brought to a focus upon the retina, it functions 
like a camera, the retina acting like a photographic 
plate in recording the scene for the brain to interpret. 
The retina is provided, however, with two separate 
kinds of receptor nerve cells, the ‘cones’, which usually 
respond to bright scenes, and the ‘rods’, which 
respond to dark scenes. In daylight the cones only 
function With bright artificial light both rods and 
cones are working, the rods recording the shadows 
and the cones recording the highlights for the brain. 
Under black-out conditions the rods alone are 
functioning 

Black-out vision is much inferior to day vision for 
the follow mg reasons. (1) The rods do not record 
colours, hence blaok-out vision is devoid of colour 
sensation ; all colours appear as varying grades of 
black and grey. (2) There are fewer rods per unit 
area of the retina than there are cones. The effect is 
analogous to that of a newspaper reproduction of a 
photograph, which is made up of a number of dots 
and is therefore less clear than the original. This 
handicap is the more serious since it is just that region 
of the retina which normally receives the clearest 
image, the fovea oentralis, where the rods are fewest 
Hence, as many must have noticed at low illumina¬ 
tions, vision is often better around the periphery of 
the eye 

New Commercial Fruits in the United States 

O. Atkins writes in the American Fruit Grower 
(Dec. 1939) on the utility of the wild dryland blue¬ 
berry (Vacctnium vaccUUms Kaim) in relation to soil 
conservation. Experiments have shown that it has 
unusual erosion-resistant qualities on account of its 
underground shoots, which send out a mass of fine 
roots and bind the soil together over a large area. 
In addition to this useful property, the blue-black 
fruits promise to form a successful commercial crop, 
and as the plant will grow and fruit in partial shade 
or full sunlight it is well suited to Tull-culture’. A 
systematic breeding programme is being undertaken 
by the U.S. Department of Agriculture and Soil 
Conservation Service. 

The papaya (Caprica papaya L.), according to 
S. J, Lynch, writing m the same journal* is 
now being grown commercially in South Florida- 
The texture of the flesh is similar to that Of a 
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cantaloupe, yellow to reddish-orange m colour, with 
a sweet musky flavour. The fruits, which vary m 
Mze from a few ounces to 25 lb. in weight, contain 
■V-6 per oent of sugar, no starch, and appreciable 
amounts of vitamins A, B and C. The proteolytio 
enzyme papain, which also occurs in the fruit, is used 
m many commercial products as an aid to digestion. 
Numerous food and drink products are being made 
from the fruit pulp. The plant will bear for three 
or four years, but is treated commercially as an 
annual, since the finest fruit is obtained in the first 
year. Both monoecious and dioecious plants occur, 
which makes standardization difficult; but- breeding 
work is being carried out to establish uniform strains. 

Poultry Rations in War-time 

Commercial, poultry-rearing lias reached a high 
state of efficiency, and part, of that efficiency is ex¬ 
pressed in a standardized ration, in which only food 
ingredients are used which have been proved to be 
best suited for their purpose. Under war conditions 
the accustomed standardized ration must be given 
up, since the amount and nature of feeding stuffs 
available for livestock becomes restricted, partly 
because of a reduction in imported supplies and partly 
because of the wider use of home-grown cereals for 
human consumption Poultry-keepers are urged to 
exercise the greatest economy m the use of such 
imported materials as maize, and m order that the 
accustomed ration may bo replaced by satisfactory 
substitutes the Ministry of Agriculture and Fisheries 
has issued, as one of its “Growmore” Leaflets (No 
14), a summary account of materials which may be 
used in rearing, growing or breeding rations. The list 
includes thirty-one different food materials, and the 
feeding value and method of using each stuff is stated 
briefly. Single copies of the leaflet;—“Poultry Rations 
in War Time 1 '—may be obtained free of charge and 
post paid on application to the Secretary, Ministry 
of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W.l. 

Birds of the Fenland 

Changes in the kind and distribution of the 
animals of the countryside which have been brought 
about by the progress of civilization are greater than 
is generally supposed, although often they are difficult 
to trace in detail. A short account of such changes as 
they have affected birds in the Fenland appears in the 
winter issue of Bird Notts and News (p. 198), the 
journal of the Royal Society for the Protection of 
Birds. In it Francis E. R. Peach, having quoted some 
early references to the bird-life, compares the earlier 
fauna with that of the present day, and shows that the 
general trend in the Fen area has been in the direction 
of a decline in ducks, geese, waders and birds of prey 
as drainage proceeded, and an increase in small birds 
such as linnets, yellow buntings and skylarks which 
now occupy the reclaimed marsh lands. Surely it is 
an omission that in dealing with the bird-history of 
this region the author does not refer to the invaluable 
‘ Early Annals of Ornithology", by the late J. H. 
Gurney, himself a Norfolk man. 


Dutch Biology 

A. van Leeuwenhoek is known to every biologist 
as the name of a most eminent Dutch man of 
science, but we doubt whether many know that 
it is also the name of a worthy journal of Dutch 
microbiology, in spite of the fact that five volumes 
of it have already been published. This is in large 
measure due to its having appeared in the Dutch 
language, which has prevented its being read by more 
than a few English workers We are glad to welcome 
its appearance in a new form. The editors and the 
Board of the Netherlands Society of Microbiology 
who are responsible for it have appreciated this diffi¬ 
culty, and from volume 6, No. 1, January 1940, it 
appears under the title Antonie van Leeuwenhoek , 
Journal of Microbiology and Serology ^ with English, 
French and German as the official languages. Thus 
the present number contains seven papers, five in 
English, one in French and one m German. Its pages 
are thrown open to workers of any nationality, and 
the editors hope that, in spite of the present 
inauspicious conditions, it will serve a wider 
public. 

Demography of England and Wales 

In the third quarter of 1939, 161,201 live births 
were registered, or 3,119 more than the number 
recorded in the corresponding quarter of 1938. Of 
the total 6.458 were illegitimate, or 13 lees than in 
the third quarter of 1938. The deaths numbered 
103,170, and were 17,263 less than m the preceding 
quarter, but 568 more than in the third quarter of 
1938. The mortality of infants under one year of age 
was equal to 39 per thousand registered live births. 
This rate is 8 per thousand below the average of the ten 
preceding third quarters and is the lowest quarterly 
rate ever recorded. The number of persons married 
in the third quarter of 1939 was 304,716, an increase 
of 72,084 on the number in the corresponding quarter 
of 1938. ThiB number corresponds to an annual rate 
of 29-3 per thousand of the estimated mid-year 
population for 1938, and is the highest rate yet 
recorded. 

X-Ray Photography of the Renal System 

In order that X-ray photographs of the renal 
pelvis and ureters may be obtained, it is necessary 
to employ a, substance which, after injection' into 
the veins, is excreted by the kidneys and is opaque 
to the rays, so that a shadow picture of the excretory 
apparatus of the kidneys may be obtained ; further, 
such a substance must have no harmful effect. A 
new preparation has been introduced by Glaxo 
Laboratories, Ltd., under the name of “Pyelectan”, 
which it is stated possesses the necessary properties 
in marked degree. Chemically, it is the sodium salt 
of a complex iodine -containing dicar boxylic acid, 
the iodine content being 51*5 per cent. Fyeleotan 
is claimed to have a low toxioity and to be generally 
well tolerated, rapidly excreted by the kidneys and 
yielding a dense and well-defined shadow in the renal 
pelvis and ureter. 
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Science Abstracts 

The reduction in thickness of the monthly issues 
of Science Abstracts during the last few months of 
1939 will have prepared readers for a reduction of 
the number of abstracts in the volumes now com¬ 
pleted for the year. Section A (Physics) contains 
4,725 abstracts, a reduction of 7 per cent on the 
volume for 1938, and Section B (Electrical Engineer¬ 
ing) 2,811 1 a very noticeable reduction of 22 per 
cent. Both have established for themselves inter¬ 
national reputations as reliable records of yearly 
progress in the sciences with which they deal, and as 
indispensable to those who would keep themselves 
up to date. 

Parliamentary and Scientific Committee 

The Earl of Dudley has been re-elected president 
of the Parliamentary and Scientific Committee for 
the year 1940. The other officers elected are • Vice- 
President, Captain S. F. Markham, M.P. ; Chairman, 
Captain L. F. Piuggc, M P. ; Vtce-Cha trman. Prof 
B. W. Holman ; Deputy Chairman , Mr. E. W. Salt, 
M.P. The Committee has recently had under con¬ 
sideration the question of the release from military 
service of certain skilled technicians and scientific 
workers for other work of vital national importance, 
and also the question of suitable employment being 
given to technical and scientific workers who have 
enrolled for military service. At the next meeting of 
the Executive Committee of tins body the question 
6f the collection and utilization of town refuse and 
waste products will be considered. 

Earthquakes during February 1940 

At Kew, Basle, Chur, Zurich and Neuoh&tel the 
registrations of earthquakes tended to show that the 
earth was seismologically less active than normal 
during February 1940 At Kew only ten notable 
nhoeks were registered during the whole month, the 
greatest being the three of February 7, 20. and 29. 
At the Swiss observatories, seventeen shocks were 
registered, though only nine sets of reading* were 
sufficiently clear to obtain epicentral distances, two 
of these being doubtful Distant earthquakes giving 
consistent readings were those of February 7, 23, 
and 29, the four others being much nearer to the 
Swiss stations. Fairl> good readings were obtained 
at Kew for the earthquake of February 23 and at 
the Swiss observatories for that of February 20, but 
epicentral distances were not determined 

The greatest earthquakes during the month thus 
appear to have been those of February 7 and 26. 
The former, according to the United States Coast 
and Geodetic Survey in co-operation with Science 
Service and the Jesuit Seismologies! Association, on 
the basis of reports from seventeen stations, had its 
epicentre near lat. 62° N , long. 174-5 11 E., and its 
initial time 17h. 15m. 56s. G.C.T , with normal 
depth of focus. This point is immediately to the 
south-east of Near Island in the Aleutian Islands 
group and close to the undersea escarpment, where 
the depth of sea quickly falls to more than seven 
thousand metres, according to the U.8. Geographical 


Society map. Although the Aleutian Islands are 
known to lie along a seismic belt, the region appears 
to have been more than normally active since the 
‘missing 4 earthquake of November 10, 1938. The 
earthquake of February 29, according to the Zurich 
seismologists, had its epicentre near lat. 45° N., 
long. 27° E , which is m Rumania, approximately 
midway between Bucharest and Galati. On the same 
authority the earthquake just after 1 a,m. on Feb¬ 
ruary 9 had its epicentre near Mont Blanc, and 
the earthquake of February 23 in Albania All the 
above epicentral determinations are tentative. 

Announcements 

Dr. L E. H Whitby has been awarded the 
Jolm Hunter Medal and Triennial Prize of the 
Royal College of Surgeons for his research work m 
“Bacteriology with Hpeoial reference to the Sul- 
phonarmde Compounds". 

The office of the Royal Society has now returned 
to the Society’s apartments in Burlington House and 
the library is re-opened. Communications, therefore, 
should be directed to the Royal Society, Burlington 
Bouse, London. W.l. 

The British Association announces that the 
grounds of Down House, Charles Darwin’s home at 
Downe, Kent, will be open to the public free of 
charge from Good Friday onward, from 10 a.m. to 
0 p.m 

The sixth Australian Medical Congress, which was 
to have been held at Perth, Western Australia, 
during September 2-7, 1940, has been postponed 
indefinitely. 

The herbarium of indigenous medicinal plants 
which is being collected at Calcutta under the aegis 
of the School of Tropical Medicine now contains 
1,500 species, or approximately 5,000 specimens. It 
is hoped that when the herbarium is completed it 
will comprise specimens of all the 2,500 medicinal 
plants known to be growing in India. 

During the first six months of 1939, 313,220 
marriages took place in the old German Reich, or 
10,122 (3*3 per cent) more than in the corresponding 
period of 1938 (303,104), In the seoond quarter of 
1939 there were II »2 marriages for every 1,000 
inhabitants. In the same period there was a remark* 
able rise in the number of marriages in the former 
Austria, namely 28,490, or 8,921 (45*0 per cent) 
more than in the corresponding period of 1938. In 
the first half of 1989 there were 59,210 marriages in 
the former Austria, or 28,954 (96-7 per cent) more 
than in the corresponding period of 1938 (30,206). 

Erratum. —Dr. Julian Huxley points out that the 
title of the substance of hie British and American 
Association Lecture published in Nature of March 2, 
p. 330, should have been “Science, War and 
Reconstruction * ’. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present cibcttmstanobs, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 466. Correspondents 

ARE INV I T ED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Production of Synthetic Mycorrhiza in 
the Cultivated Cranberry 

Under this title, Bain 1 describes experimental 
investigations on myeorrhizal relationships in Vac - 
cm turn macrocarpon , Alt,, V . canadensr, Kalm , and 
two enoaceous species, reviewing and ’criticizing the 
conclusions of earlier observers in the light of his 
own results. In so far os the latter relate to Vaccimum 
macrocarpon , they may be summarized as follows 
A fungus, specifically distinct from those associated 
with the other species studied, was isolated from 
roots of the cranberry, Vactinium macrocarpon. 
Identity of this fungus with that forming myeorrhizal 
complexes in the root colls of the host was established 
by inoculation of the mycelium into pure cultures of 
cranberry seedlings growing in nutrient agar and in 
‘artificial soil’ composed of cork and sand. 

Bain desoribes the colonies and mycelium of this 
fungus as ‘specifically distinct’ from those isolated 
by him from the other species investigated, and also 
from those of Phoma radicis cattunoz obtained from 
the Centralbureau voor Schimmel Cultures in Ba&rn 
Its affinities and systematic position have not been 
determined. 

Designation and acceptance of Phoma radicis as 
the myeorrhizal associate of Vaccimum ppp, and 
members of Encacere rest on the following evidence. 
In 1907, Ternetz” reported the isolation of distinct 
strains of what was regarded as a single fungus 
species from roots of a number of native ericaceous 
species and from Vaccmium Oxycoccus and V. 
Myrtillus, all growing in Switzerland. Sporing 
cultures of all these fungi were submitted to Lmdau 
and Hennings m Berlin for identification and were 
referred by them to the genus Phoma as a new 
species under the name P. radicis. The form asso¬ 
ciated with the European cranberry, Vaccimum 
Oxycoceus, tike the others, was distinguished in 
culture by definite characters relating especially to 
the numbers of pycnidia produced, manner of fruiting, 
and size and shape of pycnidia and spores. 

In 1916, one of us” reported the isolation from seeds 
of Oalluna vulgaris of a fungus identical in all respects 
with the form of P. radicis described by Ternetz as 
the myeorrhizal associate of this plant. Subsequent 
observations on Vaccinium Oxycoccue and V. macro¬ 
carpon were concerned only with systemic infection 
of the vegetative parts and seeds; isolation of the 
root fungus was not attempted in either species of 
Vacoanium. Jt was tacitly assumed in this paper on 
Vaccinium that the myeorrhizal fungus present in 
roots of the native, cranberry, V. Oxycoceus, was 
Phoma radicis Oxyeocci as described by Ternetz for 
this species in Switzerland, and Unis aapumption was 
extended to the closely similar N. American species, 
V* macrocarpon, simultaneously under observation. 


Although Bain's results do not necessarily con¬ 
stitute a direct challenge, they introduce uncertainty, 
as to the correctness of Temetz’s conclusions m 
respect to the identity of the myeorrhizal associate 
of V. Oxycoccus , and to the validity of the subsequent 
tacit acceptance of this view and its extension to 
V. macrocarpon ; it was evident from study of 
Item’s paper that a re-investigation of this matter 
on British material of V. Oxycoccus was desirable. 
The results of such investigation are hereby placed 
on record 

Freshly lifted roots of V. Oxycoccus were washed 
in running water, sterilized by immersion in 1 per 
rent hydrochloric acid or 0-01 per cent mercuric 
chloride for 15-20 seconds, and rinsed repeatedly in 
sterilized water. Small pieces of roots so treated 
were then transferred to tubes of various media, 
including that used by Ternetz. A majority of these 
platings developed pure culture colonies of greyish 
white mycelium, becoming pinkish brown to dark 
brown with age. After two to three weeks growth 
at room temperature, these colonies fruited, forming 
pycnidia of various sizes in and upon the substrate. 
In all respects—character of colonies and mycelium, 
numbers and mode of formation of pycnidia, and 
size and characteristics of pycnidia and pycnidio- 
apores—this fungus resembles Phoma radicis Oxycocci 
as described by Ternetz. 

We are greatly indebted to Dr. J. Rams bottom, 
keeper of botany, British Museum (Natural History), 
for examining our cultures and confirming the identity 
of the root fungus isolated by ue with that extracted 
by Ternetz from Swiss material of V. Oxycoccus. A 
similar investigation is in progress on garden material 
of F. macrocarjxm. 

It may be added that root material treated as 
described by Bam, by repeated washings in distilled 
water without surface sterilization, gave rise in all 
cases observed by us to colonies of unidentified fungi, 
usually yellow or orange in colour. 

Full discussion of Bain’s conclusions in respect to 
this matter and to his views respecting the nature 
of the myeorrhizal associations in Ericaceae must 
await a convenient occasion. In justice to the 
pioneer observations of Ternetz, it is desired to place 
on record these relating to the cranberry fungus as 
soon as possible. 

M. C. Ravneh, 

Ida Levisohn. 


Bedford College, 
University of London. 


1 Bain, Henry F„ ‘‘Production of Synthetic Myoorrhtw In the Culti¬ 
vated Cranberry’*, J. Agru. Sm . 89, 811-834 (1937). 

1 Tenwti, Charlotte, "Char die AialmllntUto de§ atmotphftrfechen 
StiulBtolfee duroh JoArt. «(». BU. t 44 , 353-44)8 (1307). 
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Vernalization of Fragments of Embryo 
Tissue 

Embryos of cereal grains, separated from the 
endosperm and cultured on a medium containing 
sugar, can be vernalized by exposure to a temperature 
of 1°C. in the same way as whole grains 1 - 1 . 8 . 4 . In 
order to locate more precisely the tissues concerned 
in the process, embryos of Petkus Vinter rye were 
mutilated in various ways before vernalization treat¬ 
ment. In this preliminary experiment only two 
embryos were subjected to each type of mutilation. 



Treatment 

No of 
replicates 

Condition of plants 84 days 
after end of treatment 

A, 

Vernalized fl week$ 



1 

Whole embryos 

7 

All past antheels 

2 

Stem apex and 
fourth leaf re¬ 
tained 

2 

Both with ear* emerged 

3 

Scutellum removed 

2 

One vegetative, one shoot- 
lug 

No plants obtained 

4 

Scutelhim and shoot 
apex removed 

2 

5 

{Scutellum and root* 
removed 

2 

One with ear emerged, ono 
shooting 

6 

Scutellum and 
coleoptile re¬ 
moved 

q 

Qne with ear emerged, one 
vegetative 

B 

Vernalized 2 wee it 



1 

Whole embryos 

14 

All vegetative 


The fragments were planted on agar medium 
containing 2 per cent sucrose, vernalized at 1° C. for 
six weeks, and after eight further days growth on 
the medium at a temperature of approximately 18° C'., 
were large enough to be planted out. The appearance 
of the fragments at the end of the vernalization period 
is shown in the figure. The removal of the coleoptile 
has the curious effect of promoting hypertrophy of 
the tissue about the roots, and there is, in addition, a 
lack of gravity perception in the first leaf. Possibly 
the latter effect is simply due to the absence of the 
mechanical supjwrt of the coleoptile, but it is interest¬ 
ing to noi/e that whole embryos, germinated on 2 per 
cent sucrose with the addition of 1/10,000 hetero- 



Caxbra lucida drawings of embryo fragments 
AT END OF SIX WEEKS VERNALIZATION AT 1° C. 
A, COMPLETE EMBRYO, B, STEM APEX AND FOURTH 
LEAF INITIAL ; C , SOUTRLLUM REMOVED ; 2), SCUTEL- 
LUM AND ROOTS REMOVED ; Ef SCUTELLUM AND 
COLEOPTILE REMOVED I F f COMPLETE EMBRYOS GROWN 
FOR SIX WEEKS AT 1*0. ON MEDIUM CONTAINING 
1/10,000 HET ERO- AUXIN (FOR COMPARISON WITH E. 
In E and F the arrow indicates the direction 

OF THE GRAVITATIONAL PULL). 
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auxin solution, show a similar failure of gravitational 
response as well as the hypertrophy of the coleorrhiza 
(see accompanying figure, F), 

Only those embryos from which the stem apex had 
been removed failed to produce green plants, but 
their roots continued growth in the sucrose medium 
for many weeks. Plants arising from the isolated 
stem apex were dwarfed ; each consisted of a main 
stem and one tiller, and in one the main axis bore 
an ear on a stem about four inches high, with six 
leaves. The progress towards flowering made by 
each plant during 84 days from the end of vernaliza¬ 
tion is shown m the table ; no further observations 
were made. Comparison with plants grown from 
embryos vernalized for two weeks makes it clear that 
vernalization treatment has accelerated flowering but 
that the process was less effective than in the case of 
complete embryos. 

O, N. Purvis. 

Research Institute of Plant Physiology, 

Imperial College of Science and Technology, 

London 

1 Gregory, F G . and Purvis, O N , NATtmifi, IBS, 249 (1986). 

* Gregory, F G , and Purvis, O. N , Ann . Bot , N.S (2). 237 (1938) 

* Gregory, ¥ G , and de Ropp. R S , NATUR*. 14B, 481 (1938). 

4 Konovalov, I N , C H. Arad . Sn , U.R S tS , 16, 881 (1937) 


Permeability of Insect Cuticle 

Onk of the major problems m research on insecti¬ 
cidal action concerns the correlation of the toxicity 
of an insecticide with its chemical and physical 
properties. Very little progress has hitherto been 
made when relatively non-toxic carriers have been 
used. This is mainly due to the fact that too little 
physiological significance has been attached to the 
mode of action of the carriers m relation to the toxic 
principle under investigation. 

A study of the toxicities of various constituents of 
heavy naphtha to the nymphal and adult stages of 
the bed-bug, C%rmx lectularvut, L., has shown that 
the toxicity of unsaturated compounds, such as 
mdene, may be materially increased by the addition 
of non-toxic mixtures of paraffins and cycloparafftns. 
The assumption that the unsaturated compound was 
assisted through the cuticle by the more apolar 
substanoes present in heavy naphtha led to an 
investigation of the general physiblogy and per¬ 
meability of the insect cuticle. The results show that 
feebly dissociating compounds of high dielectric 
constant penetrate the cuticle much more readily in 
the presence of relatively apolar substanoes of low 
dielectric constant, the main region of induced 
penetration being at the cuticle-hwmolymph interface. 
This generalization applies both to fumigant and 
contact action, and may be conveniently illustrated 
by a model experiment* using as test insects, larva 
of the blowfly, CaUiphora erythroocpkala, Meig. 

When a larva is immersed in ethyl alcohol, penetra¬ 
tion through the cuticle and tracheal system takes 
place very slowly, and the insect generally remains 
active for at least an hour. The effect of paraffins of 
the kerosene type is even less pranounoed, and loss 
of reaction to a mechanical stimulus may trine two 
hours or more. With a mixture of ethyl alcohol Ottd 
paraffins, penetration of the ricohri is so rapid that 
the insect dies within a few seconds, swell* per* 
oeptibiy, and eventually burets Within four to six 
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imnutee. A peculiar swirling effect is noticeable in 
the region of the cuticle, which is due to the passage 
of water from the insect. This results in the paraffins 
being thrown out of solution in the immediate 
vicinity of the insect, and finally leads to a partial 
separation of the two components throughout the 
whole volume of the liquid, the degree of separation 
depending on their relative proportions m the 
mixture. Mechanical blockage of the spiracles does 
not materially affect the nature of the results. 

The mechanism of penetration has been studied 
for the cuticles of several species of insects, and an 
account of this work, together with various insecti¬ 
cidal applications, will be published m due course 

There are two primary layers in the insect cuticle 
an inner chit in layer, which consists essentially of a 
mixture of chitin and protein, and a thin outer 
lipoid layer. The present work has shown that this 
outer layer is relatively impermeable to polar com¬ 
pounds such as ethyl aloohol and acetic acid. The 
chitinous layer, however, is relatively permeable to 
both polar and apolar compounds, depending on the 
type of compound and the particular nature of the 
cuticle. The permeability of the lipoid layer to polar 
compounds is greatly increased by the presence of 
apolar substances. Thus, when a mixture of ethyl 
alcohol and paraffins is applied to the cuticle, the 
polar compound will penetrate the outer lipoid layer 
and then diffuse into the insect through the chitinous 
layer, the rate and extent of this diffusion being 
more pronounced than the diffusion of water in the 
reverse direction. In experiments on Calhphora 
larvae, the insects burst before equilibrium was 
attained. With any particular mixture, the diffusion 
is governed by mutual solubilities and the pathological 
changes occurring in the various tissues. The per¬ 
meability of the cuticle as a whole t o polar compounds 
is increased in both directions by the presence of 
apolar substances. This increase is mpre pronounced 
m the direction lipoid layer - chitrn layer, than m 
the opposite direction. 

The relation between polarity and induced pene¬ 
tration of one or more substances has been worked 
out for a large number of compounds, and applies 
generally to polar substances of feebly dissociating 
properties, such as alcohols, fatty acids, phenols, 
nitrogen heterocyclic bases, ammonia, and hydrogen 
cyanide. Induced penetration appears to be negligible 
for such strongly dissociating compounds os neutral 
Halts and mineral acids. 

The results obtained are in agreement with the 
work of Alekandrov 1 and Morozov* on the per¬ 
meability of the insect cuticle to various substances 
acting singly. The present work shows a close 
analogy with the work of Yonge* on the permeability 
of the mtegument lining the foregut of the decapod 
crustacean Homarus. Bo far as can be ascertained, 
no mechanism for induced penetration has previously 
been suggested. Fulton and.Howard 4 have shown 
by injection methods that the toxicity of derris 
inside the insect anay vary with the nature of the 
oil carrier used, $his niay be correlated with Yonge Vi 
suggestion that the permeability of the integument 
in the Crustacea shows a close neembiaace to 
the jMisatldily of the membrane of the living 
cell, .t." , 

Mas* has recently discussed the action of two 
poise** sand has devised a olaawAcation based 

on tetotive tonicities of mixture* determined at 
’She present work shows that the 
fiwmt #|f;% poison* cannot he neglected and that 


each constituent of a mixture may contribute to the 
toxioity of the whole even though it may, by itself, 
have no obvious toxic effect. 

This statement is based on work begun under the 
segis of the Medical Research Council Bed-bug 
Committee. Its extension is being carried out by 
means of a grant made to the Imperial College by 
the Department of Scientific and Industrial Research. 
I am especially indebted to Dr. N. F. Bars field 
for his assistance on the chemical side of the 
work. 

H. Hurst. 

Imperial College of Science 
and Technology, 

Biological Field Station, 

Slough. 

Feb. 28. 

1 Alexandrov, V R , Biol J , t, 490 (1934) (RawOan) 

1 Morozov, 8 F., Plant Protection, 0, SB (1935) (Russian) 

1 Yonge, C M , Proe. Boy Soc , B. ISO, 15-41 (1030) 

* Fulton, R. A , and Howard, N. F , J.Bcon Bntcm , SI, 105 (1038) 

• lilliw, C 1 , Ann. Appl Biol., SS, 585-615 (1030) 


Chronological Sex-Ratios in Drosophila 

Analysis of the results of observations on Droso¬ 
phila mdanogasUr involving several thousands of 
flies substantiated previous observations in connexion 
with the daily variation in emerging frequency of 
males and females respectively of the criss-cross 
generation involving the sex-linked genes y and w. 

Generally, cultures m whirh the parents were kept 
for forty-eight hours yielded mostly females on the 
first and second days of emerging. But on the fourth 
day of emerging the sexes evened up m numbers and 
on the fifth day the males outnumbered the females, 
the sex-ratio dropping below 50 per cent in favour of 
the males. The respective percentages of the total of 
females emerged for the first and the following seven 
or eight days (that is, until the culture is exhausted) 
were found to be approximately 30 ; 23; 15; 10 -8 ; 
12; 6*4; 0*5; 2; etc. The corresponding per¬ 
centages of the total of males emerging were 15*7 ; 
18*5; 15*7 ; 13 ; 24; 8*1; 2*8; 2*2; etc. (The 
chronological female percentages (sex-ratios) were : 
68; 58; 615 ; 49*4; 30*1; 46*9; 18*2; etc.) 

From these percentages it will be seen that 53 per 
ce&t of all the females and only 34 per cent of all the 
males emerged during the first two days. Also it will 
be seen that the highest percentage, namely, 24 per 
cent, of all males was realized on the fifth day of 
emerging, when the males outnumber the females. 
The second highest daily count of males was obtained 
on the second day of emerging, namely, 18*5 per 
cent of the total number of males. After the fifth 
day of emerging there was a relatively sharp decline 
in the number of files emerging, reaching its lowest 
point on tlie seventh day. On the eighth day a slight 
arrest in this decrease was seen. From the fourth to 
the seventh day the males outnumbered the females. 
The female figures also showed a slight rise in 
numbers emerging on the fifth day, while an arrest 
in decrease seemed to occur on the eighth day of 
emerging. 

Observations On simitar lines were made on the 
mutant stock yellow body colour (y) t white eyes (tc) 
(see accompanying illustration). The daily per¬ 
centages of the totals of emerged females and nudes 
respectively werei 29*1? 13*6; 7*2; 13*8; 
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0*8; 5-0; 2-5; etc., and 16-8 ; 28-8 ; 17-2; 7-7 ; 
18*6; 5*0; 3*7; 1*7; etc. Here the female curve also 
showed a high peak on the second day and another 
but slightly lower peak on the fifth day of emerging. 
This fifth day female peak was much more pronounced 
than that of the criss-cross generation mentioned 
above. The difference between the number of 
females and males for the fifth day was consequently 
not so large as in the case of the criss-cross generation. 



Uoueeoutfie days of emerging 
I) melanoffoiter 0/-w a took) 

- — V 9 ,-, n ~ 2143 


Data treated on similar lines and obtained from 
observations on Drosophila melanogaster (wild) and 
Drosophila sinmlans (wild) showed a pronounced 
second day peak for both sexes but no fifth day peak. 
Hereafter there was an unarrested decline. The 
females were in the majority, more or less to the 
game degree for every day of emerging. The daily 
percentages of the total of females and males re¬ 
spectively for Drosophila melanogaster were : 28-7 ; 
40-9; I9*f>; 9-2; M; 0*27; 0-27 ; and 22*8 ; 
35-7; 26*0; 12*5; 06; 0*3; etc The corre¬ 
sponding percentages for Drosophila simulant were * 
18*6; 32*3; 15*7; 13*2; 8*4, 5-7, 2 8; 1*9; 
etc., and 11-4; 85*8 ; 20*0; 14*3; 8-6; 3*9; 
2*6 ; 2 6; etc. 

It is important to note that especially for the criss¬ 
cross generations involving the sex-lmked genes y 
and w, and probably also other sex-linked genes, the 
sex-ratio may be inherently different from the first 
to the last day of emerging. 

The percentage of females for the consecutive days 
of emerging of the criss-cross generation were : 68 ; 
53; 51*5; 49*4; 361; 46*9; 18*7; 55*1; etc., 
the average being approximately 51*6. 

G, Eloff. 

Department of Zoology, 

University of the Witwatersrand 


Chromosome Numbers in Sclerostachya 
fusca 

Sderottochya fusca A. Camus (Saccharum fuscum 
Roxb.) is a grass closely related to Saccharum 
spontaneum and similar to it in habit. It is dis¬ 
tinguished from Saccharum by its rachk being 
tough instead of fragile and by its pedicelled spikelets 
being female instead of hermaphrodite, (The sessile 
spikelets in both are hermaphrodite.)' 

This grass grows in association with Saccharum 


spontaneum m Assam and Orissa. I collected several 
clones from both these localities in 1937. The 
peasants use it extensively for roofing and making 
framework for their mud houses, as well as for 
fencing It goes by the names of yekkada and ikra 
in these provinces. 

The Orissa form proved to have 48 chromosomes, 
and the Assam form, which was of larger habit, had 
96 chromosome3. 

Most of the Andropogonesp, inoluding Saccharum 
offictnarum, have 10 as their basic number. Excep¬ 
tions to this are Miscanthus with 36 chromosomes 
and the dibasic Saccharum spontaneum in which 
forms with x — 6 and ar ■=* 10 have been found. 

The doubling within the species is analogous to 
the condition of Saccharum spontaneum with its 
west-to-east transition from 48 to 112 chromosomes 1 . 
The discovery of another genus, more closely related 
to Saccharum than Miscanthus, with the basic 
number of' 6, makes it easier to understand the origin 
of the dibasic cultivated sugar canes. 

E. K Janaki-Ammae. 

John Innes Horticultural Institution, 

Mostyn Road. 

Merton Park, 

London, S.W.19. 

Feb. 29 

‘ Jarmki -Animal, K K , "Triplo-pol>plotdy In Saccharum tpontaneum 
L ", Currant Sa , 8. 74-70 (1939) 


Amoeba lescheri (= Chaos lescheri ); a New 
Species of Amoeba 

Eakly in 1938 I discovered a new species of Chaos 
(better known as Amoeba m Great Britain) which I 
propose to name Chaos lescheri => Amoeba lescheri, to 
honour the memory of Mary Adela Lesoher, founder 
of Notre Dame College, Glasgow. A full account of 
the life-history of this amoeba will appear in the 
Quarterly Journal of Microscopical Science , The 
amcebee of the genua Chaos are large and form pseudo- 
podia that are sub-cylindrical, blunt and filled with 
granular endoplasm throughout. Conspicuous longi¬ 
tudinal ridges and grooves are characteristic of the 
ectoplasm. Amoeba lescheri is readily distinguished 
from the other species of Chaos by its crystals, which 
are square prisms (maximum suce 2p). Outroed 
spherical individuals attain a diameter of 525 (i, 
creeping individuals a length of 600 |x. The average 
for the former is 350 and for the latter 400-500 ja. 

Translucency in amosbee is a factor of age and 
physiologioal condition, depending to a large extent 
on the cytoplasmic inclusions. Having regard to 
these considerations. Amoeba lescheri is more tram* 
lucent, as it is also slightly smaller than A. prateue Y 1 . 
The shapes assumed by the contrasting amcebee also 
differ, more of the bulk of the cytoplasm being concen¬ 
trated in the pseudopodia of A. lescheri. Normally 
there is present one nucleus, discoid in shape. Altern¬ 
ate aspects of the nucleus, 'plan and elevation', are 
presented to the observer as the nucleus is subjected 
to the streaming movements of the endoplasm. 
Frequently the nucleus has the appearance of a 
biconcave lens. Since it normally lies in the peripheral 
endoplasm it is quickly found in a microscopical 
preparation of the living animal. The chromatin is 
distributed on an achromatic network and takes the 
form of regularly arranged blocks under the* nuclear 
membrane distinct from, and slightly separated from* 
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the rest of the network where the chromatin is not 
ho regularly distributed. 

There is one contractile vacuole (42 (x) which empties 
very deliberately after having moved to the posterior 
end. Nutritive spheres vary in size from 1 p to 7 p, 
depending on the age of the amoeba, which feeds 
voraciously on ciliates, flagellates and rotifers. 
Kxcreto, including crystals, are gathered into a large 
vacuole in which a violent commotion is set up, the 
contents being shot explosively out of the vacuole. 

A, lescheri has a marked tendency to send its 
pseudopodia in all directions even when more or less 
imprisoned under a cover slip. After having gripped 
the substratum and moved definitely in one direction 
on one, two or three pseudopodia, it loosens itself by 
forming radial pseudopodia and floats about. It may 
later return to the creeping position. 

Fission of the cytoplasm may easily be observed. 
Spherical individuals are often binucleate. Two 
daughter sets of pseudopodia formed on one such 
floating binucleate individual indicate the onset of 
fission. The two daughter amoeba? use the floating 
debris to separate themselves as they float away. 
There is no thin connecting strand of protoplasm — 
the break is clean-cut Under favourable conditions of 
environment A leachen divides once m twenty-four 
hours and is a good subject for ‘pure-line’ experiments. 

One of us (Sr. C.) has investigated the cytology of 
the nucleus. In contrast to A. proteu* Y. the number 
of nuclei never exceeds two The average diameter 
is 42 p. There is great diversity m the size of the 
chromatin blocks where the chromatin is more 
voluminous and not so immeshed in achromatic net¬ 
work as in A. proteua Y. Division in the nucleus is 
a mitotic. 

Monica Taylor. 

Catherine Hayes. 

Notre Dame, 

Dowanhill, 

Glasgow. 

Feb. 10. 

1 (Arfcor. Luc* A , Proc Roy, Phyt Sor. Edxn , 80 (1919) 


Cause of the 'Activation* of the Car¬ 
boxylase System by Free Aneurin 

About two years ago, Ochoa 1 made the remarkable 
discovery that decarboxylation of pyruvic acid by 
alkaline washed yeast, Mg+ + -iona and cocarboxylase 
is stimulated by pure aneurin and by some derivatives 
of the pyrimidine part of the aneurin molecule. We 
have now discovered the mechanism of this 
stimulating action by performing some aneurin and 
cocarboxylase determinations by means of the thio- 
chrome method 1 . All experiments have been carried 
out with baker’s yeast, dried at 25° C., supplied by 
Distillers Co., Ltd., Epsom, with which aneurin 
exhibits a strong effect as compared to many other 
yeasts*. 

When aneurin and cocarboxylase are determined 
about one minute after adding cocarboxylase to a 
suspension of alkaline washed yeast in phosphate 
buffer, pH 6*2, a considerable part of the quantity 
of cocarboxylasa added appears to have been con¬ 
verted into aneurin already. The amount of aneurin 
still increases rapidly during the first minutes after 
incubating the suspension in a bath at 28° C. From 
these fi n ding s some conclusions could be drawn: 
(1) a phosphatase, very active at pH 6-2, is present 


in alkaline washed yeast; (2) no experiment per¬ 

formed with this yeast, to which cocarboxylaee was 
added, has been carried out in the absence of free 
aneurin ; (3) the amount of cocarboxylase really act¬ 
ing is always much smaller than the amount added 
and supposed to act. These results led us to the 
hypothesis that Ochoa’s aneurin effect might be 
caused by the inhibition of the phosphatase action 
by aneunn, namely, one of the reaction products of 
cocarboxylase hydrolysis. So the aneurin would not 
actually stimulate the carboxylase system, but only 
inhibit a reaction destroying cocarboxylase. 

The following experiment has fully confirmed this 
hypothesis. As we met with some difficulties concern¬ 
ing the thiochrome method, when it was applied to 
a very large amount of aneurin in proportion to the 
amount of cocarboxylase present, this experiment 
wftH carried out with 2-methyl-4-aminopyrimidyl-5- 
methylaminodihydrochloride instead of aneurin. 



0 12 4 0 U 

Time (n»ln ) 

Formation of aneurin from cocarboxylase by 

ALKALINE WASHED YEAST, SUSPENDED IN PHOSPHATE 
BUFFER, pH 6*2, 

Curve I in the absence of the pyrimidine part 

OF THE ANEURIN MOLECULE , CURVE II IN THE 

PRESENCE OF THE PYRIMIDINE PART OF THE ANEURIN 
MOLECULE. 

A sample of dried yeast was washed with sec, 
sodium phosphate in the usual way for a manometric 
cocarboxylase determination. The suspension in 
phosphate buffer, pH 6*2, was divided into two equal 
parts. One of these parts was supplemented with 
an amount of 2-methyI-4-aminopyrimidyl-5-rnethyl- 
aminodihydroohloride, giving maximal 'activation* 
(200 r per 100 mgm. yeast), and both parts were 
allowed to react with cocarboxylase (6 y per 100 mgm. 
yeast). Aneunn and cocarboxylase were determined 
at the times plotted in the accompanying graph. 
These curves, showing the velocity with which 
aneurin is formed, clearly demonstrate the inhibiting 
effect of the pyrimidine derivative on the phosphatase 
action. The curves showing the velocity of the 
decrease of the quantity of cocarboxylase are exactly 
the mirror-images of the curves of the accompanying 
graph; they are omitted to save space. 

We believe we can explain all observations con¬ 
cerning the influenoe of aneurin on the carboxylase 
system from the point of view developed here; for 
example, the different sensitivity to aneunn 6f 
different kinds of washed yeast* (different amounts 
of phosphatase); the influence of the temperature 
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of the .phosphate solution used for washing the yeast* 
(destruction of phosphatase at higher temperature); 
Liprnann’s observation 4 , fully confirmed in this 
laboratory by Mr. Kitje and Mr. Hiegentlich, that 
aneurin is without any effect, when it is added to the 
yeast suspension some minutes after the addition of 
cocarboxylase (cocarboxylase destroyed already be¬ 
fore the inhibition of phosphatase by aneurin); no 
stimulating effort of aneurin observable with Weil- 
Mftlherbe’s purified carboxylase 4 (absence of phos¬ 
phatase) 

We wish to thank Prof 11 C. P Jansen for his 
kind interest in our work 

H. G. K. WeSTKN BRINK. 

1). A. van Dorp 

Laboratory for Physiological Chemistry, 

University, Amsterdam 
Feb 3. 

’ Ochoa, b., NATURE, 141. 831 (193H) , see alno Ochoa, H , and Fetora, 
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* Wfwtcnbrtnk, H. G K , and Goudsmit, .1 , Kniymolagvi, 3, 307 (1938) 

1 Wcstonbrlnk, H. G K., tfnzvmoloffui, In the pn>iw 
1 Llpinann, F , Entymoloviu, 7, 142 (1989) 

1 Wcil-Malherbo, H , J , 38, 1997 (1939) 


Chalk Landscape 

Geologists used to ask themselves a riddle: How 
did tlie rounded outlines of the chalk denes and 
downs come to show the forms characteristic of 
sculpture by streams, since water runs straight 
through the chalk and does not form streams upon 
it ? The acceptable answer to the riddle used to be 
that long ago the chalk below the surface was made 
impermeable summer and winter by frost, and that 
in the spring the snows of winter rushed off the 
frozen surface in torrents. Weather conditions last 
winter in our part of Wiltshire illustrated this 
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strikingly in a way which the oldest inhabitant does 
not remember to have seen before. My house is in 
a dene in the chalk sloping gently to the Kennet for 
nearly two miles, with downs on each side. It will 
be remembered that there was first sharp frost with 
heavy snow-falls, then a few days thaw, and then 
again sharp and prolonged frost. The effect of this, 
no doubt, was to seal the chalk with a layer of 
absorbed and frozen water. During the second and 
prolonged frost there was the now celebrated incessant 
deposition of dew m the form of ice, and of snow, 
making a big accumulation of water on the top of 
the frozen layer, Then came the final thaw. With 
it, for tfie first time within living memory, a stream 
appeared and flowed briskly down the dene, doing 
a little water sculpture on its way and leaving some 
tiny deposits which will make good Combe rock in 
the future. 

How rare such an occurrence is under modern 
conditions is shown by the fact that my house is 
built m the very bottom of the dene. So it gave 
difficulties to the stream, out of which it could find 
no better way than to run straight through the 
house from the front door to the back. 

During the second great frost the young trees 
were so weighted with solid ice that the tops of many 
were bent to the ground and old trees had great 
boughs broken—a strange sight but one not unseen 
before, for a student points out to me these passages 
in a letter of Erasmus : 

“Deinde grando, turn et pluvia, quae simul atquo 
terram arboremve contigit protinus in glaciem 
concreta est Vidisses arbores glacie vestitas adeoque 
pressas ut aliae sumrao oacumine imum solum con- 
tmgerent, aliae ramis lacerae. Jurabant nobis e 
rustici8 homines natu grandee se simile nihil unquani^ 
in vita vidrsse antea.” 

Locker idge Kennet of the Dene. 

March 1. 


Points from Foregoing Letters 


A recently published account by H. F. Bain 
describes the isolation from unstenlized roots of 
Vaccmwtn macrocarpon growing in America of a 
mycorrhizal fungus specifically distinct from the 
Phoma radicis isolated by Ternetz from sterilized 
roots of native Swiss species of Vaocinium in 1907. 
In view of this discrepancy, M. C. Rayner and 
I. Levisohn have investigated British material of 
Vactinium Oxifcooous, and now record that the fungus 
isolated by thorn from sterilized roots of this species 
agrees m every particular with that isolated by 
Ternetz. 

O. N. Purvis has successfully vernalized fragments 
of winter rye embryos consisting of the stem apex 
and one leaf initial only, by culturing on a suitable 
medium for six weeks at 1° C. The response was less 
than that of whole embryos to similar treatment. 

The toxicity of poisons used in insecticides depends 
primarily on the physioo-ohemical relations of the 
toxic principle and the carrier. H. Hurst finds 
that feebly dissociating compounds of high dielectric 
constant penetrate the cuticle of insects more 
readily in the presence of relatively a polar substances 
of low dielectric constant, the mam region of 
induced penetration being at the cuticle-taemolympli 
interface. 


Data obtained by G. Eloff in connexion with daily 
counts of offspring from Drosophila cultures in which 
parents were left for forty-eight hours, pointed in the 
case of the criss-cross generation to a high emerging 
frequency on the fifth day of counting, especially 
accentuated in the case of the males. In the case of 
pure yellow-white cultures of D. melanogcwter the 
females also showed a strong fifth day peak. The 
phenomenon, which is probably associated with 
lowered viability, was absent in the oase of wild 
cultures of D. melanogasier and D. rimulans. 

A new species of Amoeba of the genus Chaos 
has been isolated and cultivated and is briefly 
described by M. Taylor and C. Hayes. Avueba 
letcheri is slightly smaller than Amceba proteu* Y , 
which it resembles in many ways. The nucleus, which is 
discoid and situated in the peripheral endoplasm, divides 
amitotically. Fission of the cytoplasm can take 
place while the amoeba floats and ooours once a day. 

H. G. K, Westenbrink and D. A. van Dorp have 
investigated the oause of the apparent activation 
of the carboxylase system by free aneurin. Xn their 
opinion it is caused fay tlie inhibitory effect of aneurin 
on the hydrolysis of cocarboxylase by phosphatase, 
present m the alkaline washed yeast. 
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RESEARCH ITEMS 


RostroCarinate Stone Implement from Rhodesia 

Implement -bearing talus on the lower slopes of 
the Gwelo Kopje, Southern Rhodesia, known for 
some years to students of Rhodesian prehistory as 
the source of a sequence of stone implements m which 
flake implements are associated with coups de poing, 
has now produoed an undoubted rostro-carinate 
which is described by Neville Jones (Trans, Rhodesia 
tfci. Assoc 37 ; 1939). The implement is of special 
interest as it is the best example of the form as yet 
found in Southern Rhodesia, and its occurrence in 
a deposit which contains no evidence of fracture 
from natural causes after deposition gives added 
weight to the claim for the human manufacture of 
this type of implement. It is the only unmistakable 
rostro-oarinate found at Gwelo. The'form is char¬ 
acteristic in that it is fairly symmetrical and broadest 
at the posterior end, from which it tapers to a sharp 
point, which imparts to it a beak-like appearance. 
The ventral surface is unflaked and presents the 
natural weathering. Parallel with this is the small 
dorsal platform, originally triangular, from the apex 
of which the keel beguis and extends to the top of 
the ‘beak*. The sharp-edged keel is strongly curved 
in elevation, fairly true to tlie median line and is 
slightly sinuous m plan It is formed by the removal 
of a wide flake on each side. The weight is 1 lb. 6 oz 
Though there is no evidence of comparative age, it 
may be claimed, from analogous finds at Hope 
Fountain, to be a tool of early type. 

Studies of American Cities and States 

A study of American cities and States by methods 
which have proved valuable in the study of indiv¬ 
idual persons has been published by E. L. Thorndike 
(AnnaU N.F. Acad. Set., 39, 213-298; 1939). 

Variations and correlations in institutions, activities 
and the personal qualities of the residents have been 
obtained for each city in the United States having a 
population of more than 30,000 in 1930, but excluding 
the cities of more than 500,000, except Milwaukee, 
and the three resort cities, Atlantic City, Miami and 
St, Petersburg The 296 different items examined 
covered population and growth, value of public 
property, literacy, expenditure on public services, 
sales and prices, rents, salaries, mortality figures and 
vital statistics, occupational data, membership of 
institutions, etc. The data show very great variation 
m important features of life and welfare, and for 
each city and State composite scores have been 
computed whioh may be used as indexes, respectively, 
of the general goodness of life for good people in the 
community in question, the per capita income of its 
residents and their personal qualities of intelligence, 
morality and care for their families. 

Growth sand Feeding of Young Herring 

S, M, Marshall, A. G, Nicholls and A. P. Oir have 
continued their studies on the growth and feeding of 
young herring in the Clyde (J. Marine Biol . Assoc., 
23, 1&36). The last paper dealt with growth from 
spawning to metamorphosis; the present paper gives 
the results of an attempt to continue the work irom 
metamorphosis up to the formation of the first winter 
fing. Two distinct groups were met with. The first, 


obtained during July 1936-May 1937, were caught 
inshore; the second, of which only a few catches were 
taken, in 1937 and 1838, were oaught offshore. The 
second group is shown to be of the same origin as 
those discussed in the previous paper. Details are 
given of counts of vertebra? and lengths for race 
determination, size and growth, weight, chemical 
composition and food. A series of hauls made over a 
night showed that the herrings were most abundant 
inshore at dusk and dawn and contained most food 
during 7-11 p.m. The food was examined throughout 
the year and compared with the plankton hauls, 
Oopepods, as js usually found, formed the main diet, 
but other organisms were at times plentiful, coinciding 
with their abundance w the plankton. Thus when 
cirripede larva? were common m the plankton, the 
stomachs were full of them ; this was also the case 
with Cyphonautes. With Oalanus it was different, 
this copepod being frequently common in the gut 
and quite absent from the accompanying plankton 
hauls, which suggests that the herring had been 
feeding offshore before they were caught, although 
the presence of typical littoral plankton shows that 
they fed inshore as well. In general the results of the 
food investigation agree with those of other workers. 

Amphibian Anatomy 

Various features of the skeletal elements of the 
skull, hyoid apparatus and vertebral column of the 
Amphibia have been employed for the purpose of 
systematic diagnosis. In a recent paper, L. S. 
Ramaswami (Proc Ind. Acad . Set., 10 ; 1939) has 
critically examined these as recorded in previous 
literature and in the light of his own considerable 
experience in five genera of anurous Amphibia. He 
hag already published a senes of detailed observations 
on this subject (1932-37), and the present paper 
serves in some respects as a summary of these. 
A number of criteria previously used are shown to be 
of no use, and the author concludes with a detailed 
list of the characters that can be used in the 
Rani do?, Rhaophoridas (Polypedatida?), Miorohylidse, 
Bufonid® and Felobatid®. 

A New Species of Rose 

The expedition of Captain F. Kmgdon Ward to 
Tibet m 1924 resulted in the introduction of several 
rose species to European horticulture. One of these. 
No. 6101, was provisionally named Rosa Sweginzowii 
var. tnermw, out Mr. B. O, Mulligan, who has 
examined several shrubs now in cultivation in Eng¬ 
land, considers it to be a new species, which he has 
named R. Wardii (J. Roy . Hort. Soc., 66, Pt. 2 ; 
February 1940). A full diagnosis is given. The 
rose is attractive from a garden point of view, bearing 
white flowers with striking red centres. 

Filterable Viruses 

A useful review of the filterable viruses of animals 
and plants has recently been published by L. J. 
Davis (Proc. Rhodesia Set. Assoc., 37 ; September 
1939). Consideration is given to modern findings 
under the various headings of filtration, microscopy, 
possible culture, pathology and host relations, 
chemical composition, and resistance to inhibiting 
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agents. r Perhaps the most interesting section, how¬ 
ever, is that on the nature of viruses. The question 
“Are they Animal ?” is dismissed somewhat sum¬ 
marily, and the evidence as to their vegetable or 
mineral nature leads to the general conclusion that 
“viruses, or at least some of them, while manifesting 
the properties of living matter may actually occur 
in a form never before known to be compatible with 
life, a kind of non-cellular life” 

Bacteriophage and Plant Lysms 

The origin of the mysterious bacteriophage, the 
transmissible agent whioh dissolves living bacteria, has 
never been accounted for. It was discovered by Twort 
and arises spontaneously m cultures of bacteria 
under certain conditions D’Herelle maintains that 
it is a living ultra-microscopic agent, others believe 
that it is a chemical agent, capable of regeneration, 
analogous to a plant virus In a paper communicated 
to the American Association for the Advancement of 
Science at Columbus, Ohio, in December last, Roy 0. 
Thomas suggests a possible mode of origin He finds 
that a non-specific lysin or ‘dissolving’ agent is found 
in many plants. It is inactivated by heating to 56° C. 
for thirty minutes, and has much the same action 
upon bacteria that bacteriophage has. When this 
lysin comes into contact with bacteria susceptible 
to its action, a change occurs resulting in the forma¬ 
tion of a transmissible lytic principle similar to 
bacteriophage ; it is not inactivated at 60° and 
only partially at 65°. It is suggested that this is the 
origin of the bacteriophage, at least in plants. With 
regard to com wilt bacteria, with which much work 
was done, a bacteriophage can be obtained for any 
strain which does not contain one, and a phage 
developed for a culture is highly specific for it. 

Fluorescence of Diacetyl 

Kalle ( Naturwiae 26, 61 ; 1937) observed that 
when aqueous diacetyl is irradiated with violet or 
near ultra-violet light it exhibits a vivid green 
fluorescence which increases from zero to a constant 
saturation intensity. Almy, Fuller and Kinzer 
{J. Chem . Phya ., 8, 37 ; 1940) have shown that this 
delay is caused by the quenching action of dissolved 
oxygen which is ultimately consumed. On out- 
gassing, the fluorescence appears immediately m its 
full intensity. Oxygen and carbon dioxide quench 
the fluorescence temporarily. They also found that 
diacetyl vapour exhibits fluorescence. The fluores¬ 
cence spectra of both are identical with that of 
acetone excited by 3130 A., but, in contrast to 
diacetyl, the fluorescence of acetone rises gradually 
from zero intensity. This is explained by assuming 
that the fluorescing molecule in both instances is 
diaoetyl. The fluorescence of acetone will then grow 
in intensity as the concentration of diacetyl in it 
increases. Further, acetone is excited by 3130 A,, 
which does not affect diacetyl. This is considered 
due to the formation of diacetyl molecules excited 
by collisions of the second kind, diacetyl with excited 
acetone molecules, or by a three-body collision of 
diacetyl with two combining radicals. The fluores¬ 
cence spectrum of diaoetyl was found insensitive to 
changes in diaoetyl pressure (Q-l-50 mm.), tem¬ 
perature (10°-U)0 o ), and exciting wave-length (3650 
-4358 A.). The ratio of intensity of fluorescence 
to light absorbed is independent of the pressure, and 
the intensity is linearly proportional to the exciting 
intensity at constant pressure. The quenching of 


fluorescence by oxygen follows the Stern-Volmer law 
over the range in which the fluorescence falls to 20 
per cent of the initial intensity; at higher pressures 
the intensity falls more rapidly than is expected 
The life-time of the fluorescing molecule is estimated 
as 10~* sec. 

Insulation Stresses in Transformers 

A paper read by J. L. Thomas to the Institution 
of Electrical Engineers on February 22 discusses the 
stresses in the insulation of transformers, with special 
reference to surges and electrostatic shielding. The 
normal working voltage per turn on even the largest 
transformer is not likely to exceed about 100 volts. 
Hence the amount of inter-turn insulation required 
for normal working conditions is ample when com¬ 
pared with the minimum considered necessary 
mechanically. The established standards of high- 
voltage tests, which originally had an empirical 
origin, have resulted in major insulation proving itself 
generally adequate by satisfactory service records 
even in districts subject to severe lightning At the 
present time, the principal application of l non- 
resonating’ shielding is in connexion with trans¬ 
formers for exceptionally high voltages of 220 kv. 
and above. The mathematical theory shows that the 
effect of the shielding is to reduce the space harmonics, 
and in particular the higher harmonics, and so to 
reduce the peak voltage gradients. Oscillograms are 
shown of a large number of teste on the effects of 
shielding. In all cases the shields have been shown 
to effect a substantial improvement. Results are given 
of tests on a three-phase 88 kv.~8,000 kva, trans¬ 
former in oil The large effects produced by ‘chopped’ 
impulses on inter-ooil voltage transformer windings 
with and without shields are shown. The author 
shows that shielded winding makes possible an 
economical design m which it oan be ensured that 
inter-cell failure under impulse conditions will not 
occur before major insulation breakdown. 

Meteor Observations from India 

Mohd. A. R, Khan, Begumpet, Deccan, has sent 
an account of his observations of meteors in 1939. 
Altogether he recorded the paths of 1,233 meteors 
and these included members of some of the major 
showers. The maximum display of Orionids was 
attained on October 19, a total of eight being observed 
between 2lh. 30m. and 22h. 30m. ; on October 17 
only two were seen and on October 18 five. Two of 
the latter were very bright, with magnitudes — l 
and — 2*5. On November 13, 27 meteors were 
observed between 22h. and 23h. but only 5 of these 
were Leonids. On November 14, out of 13 meteors 
observed from 20h. 45m. to 21h. 30m., there was one 
Leonid, and on the following night during watches 
extending over lh. 15m., out of 8 meteors there 
were 5 Leonids. On November 16, during a watch 
of 45m., a total of 30 meteors was observed, 5 of 
which were Leonids. On December 12, in a watch 
of 2h. 10m., a total of 74 meteors was seen, 15 of 
which were Geminids. Although most of these 
were faint, as is usual with this shower, there 
were three bright meteors, of magnitudes 1, 0, 
and — 3 respectively. On December 14 watch was 
maintained for lh. 20m., and 10 Geminids were 
observed, 4 of whioh were fairly bright. Careful 
watches were kept on October 9 at different times 
for Giacobinids, but none was seen ; on the following 
night clouds rendered observations useless. 
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The Dsccan Traps : An Episode of the Tertiary 
Era 

A T the dawn of the Tertiary era, vast outpourings 
of baealtyo lavas covered immense regions in 
the north-western United States, in the old Thulean 
province which extended from Greenland to Scotland 
and Ireland, and in the Deccan. In estimating the 
exact geological age of these lavas, much depends 
on the interpretation of the fossils (chiefly plants) 
from interbedded sedimentary deposits. Recent 
work on the interbasaltic flora of the Hebrides was 
summarized by Sir Albert. Seward in his presidential 
address to the British Association at Dundee in 1939, 
and now Prof. B. Sahni, presiding at f the twenty- 
seventh Indian Science Congress held in Madras 
during January 2-8, has dismissed the Inter-Trappean 
flora of the Deccan. 

Fissure eruptions, Prof. Sahni thinks, may once 
have spread sheets of lava over some half million 
square miles, and even after continuous erosion for 
millions of years the Deccan Traps still cover an 
area of 200,900 square miles. Thickest along the 
west coast (six to ten thousand feet), their abrupt 
ending gives no measure of their extension over a 
tract of land that foundered into the Arabian Sea. 

The flora is known mainly from sediments in the 
Nagpur and Chhindwara districts of the Central 
Provinces, occurring between some of the lowest and 
oldest flows in the whole series ; the plant-bearmg 
beds at Rajahmundry on the east coast are also low 
in the series. No Inter-Trappean beds have yet been 
discovered in the middle part, and the lava-flows 
may have issued in such rapid succession that there 
was no time for extensive colonization or deposition 
of sediments. (The plant-bearing beds of western 
Scotland are also found between some of the basal 
flows.) At Bombay Island the upper members of 
the Deccan Traps include sedimentary beds yielding 
a pigmy frog and other organic remains, but no 
plants have yet been recorded. The highest Traps 
are in places covered by marine beds of known 
Kocene age* which fixes an upper limit for the age 
of the series. 

The view that the Traps were poured out during 
the Cretaceous is not supported by the fossils. One 
of the most conclusive single pieces of evidence is 
the occurrence of fruits belonging to the brackish- 
water stemless palm Nipa, a plant characteristic of 
Eocene beds at many points near the shores of the 
former Tethys Sea, for example, in the London and 
Paris basins, in Poland, southern Russia and Egypt. 
The palms, known from numerous fruits as well as 
from abundant petrified wood, dominated the Inter- 
Trappean flora ; although this family arose in the 
Oetao^hts period, it did not become prominent until 
after the Tertiary era had begun. The abundant 
^haropbyte fruits support an eariy Tertiary age, while 
the water-ferns, unknown from pre-Tertiary rooks, 
are re p re sent ed by a beautifully preserved Azoila. 

Numerous other elements in the flora are of 
totinioai rather than geological importance; they 
include fiungi belonging to the psrisporiaeesQ and 
SordarieoeeeT many types of spore* and various 
dicotyledonous fruits. 


Meeting 

Galactic Dynamics 

For his presidential address in the Section of 
Mathematics, Prof. A. C. Banerji chose as his sub¬ 
ject “The Development of Galactic Dynamics and 
Some Allied Problems 1 '. Under this heading was 
considered a wide selection of the mathematical 
researches that liave been made into the effects of 
rotation on gravitating masses. 

The survey began with the classical researches 
concerning the stability of spheroids and ellipsoids 
of uniform density, and went on to a discussion of 
the pear-shaped figure, while the later work of Jeans 
on the analogous behaviour when the mass is com¬ 
pressible was also touched upon. The possibility of 
extending the treatment to the case of a fluid under 
more general physioal conditions led to the recent 
investigations by Milne, Bhatnagar and others on the 
distortions that a fairly small rotation would cause 
in polytrophio distributions, and m particular 
Chandrasekhar's results for double stars. The work 
by Eddington in which any spherical distribution con 
be discussed by means of a variable polytropic index 
was considered next and reference was made to the 
special feature of this method, that many properties 
are intermediate between the corresponding pro¬ 
perties of the two spheres whose polytropio indexes 
are the extreme values of the variable polytropio 
index. 

Turning to the problem of rotating nebula* of 
galactic dimensions, the discussion was commenced 
by describing Hubble's classification of the various 
observed types. Before proceeding to the problem 
presented by the spiral arms of nebulae, the diffi¬ 
culties found by Jeans concerning the impossibility 
of the formation of stars in an equilibrium configura¬ 
tion of a nebula were brought forward. As for the 
theories of the spiral forms of the arms, Jeans's point- 
mass model was considered first to demonstrate the 
difficulty that the existence of stars is incompatible 
with the necessary gaseous structure of the nebula. 
The results obtained by E. W. Brown that spiral 
arms could persist for long periods only under very 
artificial systems of forces were quoted next, and in 
the same category were taken the more speculative 
suggestions of Vogt and Lambreoht postulating 
comical repulsion in the galaxies. Proceeding to our 
own galaxy, it was suggested that the differential 
rotation may be an indication of instability in the 
outer regions. 

Arising out of the question of the formation of spiral 
arms. Prof. Banerji said that it is first necessary to 
decide whether in Newton's second jaw the impressed 
force is proportional to the mass times the acceleration 
or to the rate of change of momentum, and various 
opinions on this point were cited* The existence of 
interstellar matter and its possible dynamical effects 
completed the account given of galactic problems. 

In conclusion, Prof. Banerji referred to the recent 
advances in the theory of tty origin of the solar 
system. It was explained how the former difficulties 
relating to angular momentum had been resolved 
by Lyttleton, starting with the hypothesis that the 
planets were formed from a companion star to the 
sun during an encounter Vtth an intruding star. 



470 


NATURE 


The effects of tidal friction m bringing about some 
of the detailed features of the solar system were 
briefly discussed, as, for example, the suggestion that 
the slow rotation of Venus can be explained by sup¬ 
posing that Mercury was formerly a satellite of this 
planet, and that the retrograde satellite of Neptune 
arose as a result of an encounter between two direct 
satellites, of which one escaped us an independent 
small planet (Pluto), and the other was diverted into 
a retrograde orbit. 


Magnetic Studies of Aromatic Molecules 

Prof. K. S. Knshnan delivered the presidential 
address to the Section of Physios, taking as his 
subject “The Diamagnetism of the Mobile Electrons 
in Aromatic Molecules’’. 

Prof. Krwhnan pointed out that our knowledge of 
aromatic molecules, particularly benzene, has been 
extended very considerably during the last few years 
by the quantum-mechanical treat ment of the linkages 
and valency electrons and by the experimental 
determination of the symmetry and normal modes of 
vibration by means of infra-red and Raman spectra. 
It is now known that in benzene one electron of each 
carbon atom is mobile and can move from carbon 
to carbon, conferring on the molecule magnetic 
properties somewhat similar to those of free electrons 
in metals. 

Outlines were giyen of the tlieones of para¬ 
magnetism of an electron gas and of diamagnetism 
of a free-electron gas ; and the experimental data on 
graphite were reviewed with special reference to the 
temperature variation of magnetic anisotropy. These 
data verify Landau’s view that quantization of the 
motion of free electrons in the magnetic field leads 
to a balancing between the diamagnetic and para¬ 
magnetic contributions, and that the temperature- 
independent diamagnetism of the free-electron gas is 
one third of its paramagnetism. 

Mobile electrons in aromatic molecules are free to 
move anywhere in the ring; this is the same as 
postulating resonance between canonical structures, 
five of which are required for benzene, whilst 
for naphthalene 42 and for anthracene (or phen- 
anthrene) 429 are necessary Mobile electrons 
in aromatic molecules give rise to abnormal dia¬ 
magnetism in the direction perpendicular to the 
plane of the ring and, consequently, to large dia¬ 
magnetic anisotropies. For single crystals of such 
magnetically anisotropic molecules, if the magnetic 
constants are known, orientations of the molecules in 
the crystal lattice can be deduced, or, conversely, if 
molecular orientations are known from X-ray data, 
the principal magnetic constants of the molecules 
can be calculated. This calculation supports the 
theory when applied to sixteen aromatic molecules, 
and the contribution of mobile electrons is approxi¬ 
mately proportional to the number of benzene rings 
in the molecule. These mobile electrons also give rise 
to optical effects, fluoreecenoe and absorption, in 
both of which it is the component parallel to the 
molecular plane which is active. Not only are mobile 
electrons associated with benzene rings, but also with 
other conjugated ring structures, for example, cyanuric 
trichloride and phthalooyanine. 

The address concluded with a brief consideration 
of theoretical calculations of the magnitude of 
diamagnetic anisotropies. 


March 23, 1940, vot. ms 

Role of Chemistry in Forestry, 

Dr. ft, Krishna, presiding over the Section of 
Chemistry, covered a wide range of topics in Iur 
address upon the role of chemistry in forestry. Hw 
topic is very suitable to current conditions, as n 
directs attention to the many ways in whioh Indian 
sources of supply, of drugs, dyes, tanning material 
and the raw material for many industries might bo 
drawn upon, with increased income for the country 
and a diminished demand for imports. The work of 
the chemist was reviewed m connexion with pro¬ 
duction, conservation and utilization, but perhaps 
the main emphasis was placed upon the latter. 

Very interesting Indian examples were cited of 
differences in chemical constitution and of economic 
importance, which had remained unrecognized by the 
systematist. In the Kurram valley (North-WeHt 
Frontier Province) two varieties of Artemisia maritima 
grow side by side, one of which yields nearly 2 per 
cent of sant&nui but the other has none ; only later 
was it noted that the young plants of the valuable 
forms had reddish stems, while tlie others were green 
at this stage. Four varieties of Eucalyptus dives 
exist, morphologically indistinguishable, but yielding 
oils with piperitone content ranging from 5 to 50 per 
cent, In connexion with seasoning, problems of 
timber impregnation were discussed, and attention 
was also directed to the recent Russian experiments 
using ultra-short waves. 

Considerable attention was given to the possibility 
of mere as mg forest revenue by greater utilization ot 
minor products, Baluchistan forests, run at a deficit 
for more than thirty years, have recently become 
solvent on the sale of Ephedra. Although many 
minor products would not repay harvesting on a 
large scale, they may have possibilities if organized 
on the lines of ‘cottage industries’. Amongst minor 
‘forest’ products, grasses and bamboos have supplied 
most revenue, particularly for the production of the 
better grades of paper. Another minor product 
available to prevent present imports is turpentine, 
now obtained from the oleoresin of Firms Umgifolxa. 
This is not so noh m pinene content as the turpentine 
from other species of pines such as F. exedsa ; when 
such sources are tapped, they would be available for 
conversion into camphor, at present wholly imported. 

Dr. Krishna advocated the formation of an associa¬ 
tion to stimulate the cultivation and utilization of 
medicinal plants in India, in order to promote the 
utilization of India's very valuable drugs, sources 
of many of whioh are found in India’s forests. 


The Upper Cretaceous and Lower Eocene 

Prof. L. Rama Kao, in his presidential address to 
the Section of Geology, took as his subject “Recent 
Advances in our Knowledge of the Upper Cretaceous 
and Lower Eocene Beds of India, with special 
reference to the Cretaceous-Eocene Boundary . 

During the past few years several geologists, work¬ 
ing in various parts of India, have made material 
contributions to our knowledge of the stratigraphy 
and palaeontology of the uppermost Cretaceous and 
Lower Eocene rocks of this region. Much new light 
has thus been thrown upon the position and nature 
of the Cretaceous-Eocene boundary and won ques¬ 
tions of pabeogeography. 
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The Ranikot beds, long ago recognized as the basal 
division of the Eocene in Sind, have been shown to 
be of pre-Ypresian age. They are now known to be 
inuoh more widely distributed than was formerly 
supposed, occurring also in the North-West Frontier 
Province, the Salt Range, Kashmir, Tibet, Burma, 
and western Iran. In the Samaria Range (North-West 
Frontier Province) the Hangu Shale, with its rich 
fauna, seems to constitute the lowest fosaihferous 
horizon of this formation anywhere known ; it is 
neparated from Upper Oretaoeous deposits by e con¬ 
formable series of beds which, however, have yielded 
no fossils. A similar transition from the Cretaceous 
to the Eocene seems also to exist, in Burma and 
possibly in Tibet. 

In the Peninsular area interesting discoveries of 
fossils have recently been made m beds intercalated in 
and underlying the Deccan Trap ; their study has 
led to the conclusion that the Trap belongs to the 
Lower Eocene rather than to the Cretaceous, as 
formerly supposed. The well-known Ihfra-Trappean 
bed of Rajahmundry would appear to he almost upon 
the border-line between the Cretaceous and the 
Eocene. Prof. Rama Rao*s own researches have led 
to the important new discovery of Lower Eocene 
beds overlying the Cretaceous m the Pondicherry 
district. Especial reference was mede to the study 
of the fossil algae of many of the rocks under discussion, 
as this work is proving of great help in their correla¬ 
tion. 

In discussing, next, the geography of early Eocene 
times, Prof. Rama Rao visualizes, in the west, an 
arm of the ancestral Indian Ocean stretching north¬ 
ward so os to cover Sind, Baluchistan, parts of the 
Punjab, the North-West Frontier Province, and 
Kashmir; and dividing, in the north, into two 
branches, which extended respectively to Iran and 
Tibet. A second arm of this sea, situated to the east 
of India, extended northward into parts of Assam 
and Burma. Reference was made to the divergent 
views of various authorities as to whether there was 
direct communication with the Mediterranean Sea of 
that period. 

In his concluding remarks. Prof. Rama Rao 
pointed out that the great geographical changes 
which heralded the inooming of Tertiary times must 
everywhere have affected the balance of marine life ; 
henee a normally evolving succession of forms may 
not have persisted even in those parte of the sea 
where sedimentation was uninterrupted. 


Geography in National Planning 

The Section of Geography and Geodesy was 
formed on the occasion of the Jubilee meeting at 
Calcutta in January 1038, when its sessions were 
attended by a strong delegation from Britain. The 
president this year of the Section was Dr. S. P. 
Chatterjee, and in his presidential address he 
directed attention to the part which should be 
played by geographical studies in national planning, 

A stock-taking of resources on a provuicial basis 
is an essential pre-requisite of any work of national 
reconstruction, and that theie is no oountry in the 
world where there is a greater need of a detailed 
land utilization survey than India. The assertions 
that in Bengal, which is selected for study as Dr. 
Chatterjee’« native province, the land is deteriorating, 
soils losing fertility, marshes and lakes increasing in 
area at the cost of good arable lands, and river- 
borne Bediment failmg to build up the land, all 
require substantiation. The official statistics, skilfully 
shown in cartographic form, show that only one third of 
British India (contrasted with nearly half of ‘Indian’ 
India) is actually cropped. In Bengal, which in 
places supports a rural population, albeit in a con¬ 
dition very near the starvation level, of a thousand 
persons per square mile, no less than one quarter of 
the whole province is classed as fallow and cultivable 
waste, wlidst less than half is actually cropped. 

Dr. Chatterjee has clearly appreciated his training 
both in the French school and in Britain, and has 
attacked the problem on a regional basis. He gives 
the preliminary results of a survey earned out in the 
past two years and suggests a division of Bengal 
into ten regions As frequently happens, the local 
cultivators know and appreciate small differences in 
soil and the local names (mainly based on texture) 
have been used to divide the new alluvium into ten 
types the distribution of which is shown on an 
instructive map. 

As Chatterjee says, “since national planning means 
a conscious effort of man to change his environment 
in the best national interest, it is rational to be 
equipped with a thorough and accurate knowledge 
of the type, historic growth and present distribution 
of the various factors that go to form our cultural 
landscape, which is the subject matter of geography'*, 
and on this basis he appeals for an All-India organiza¬ 
tion for conducting a geographical survey. 

(To be continued) 


AIR CIRCULATION OVER INDIA 


A MEMOIR of the India Meteorological Department 
(26, Part 10) by K. R. Ramanathan and K. P, 
Ramakri&haan, entitled “The General Circulation of 
the Atmosphere over India and its Neighbourhood”, 
is probably the most complete account that has yet 
appeared of the average winds and temperatures in 
the upper atmosphere over India in each month of 
the year. 

The observations of upper wind made with the 
aid of pUot balloons at observatories, and those 
of cloud movement, together with the measurements 
of temperature aloft by sounding balloon made at 
Agra, Poona and Hyderabad, form the basis of the 


discussion. Mean isotherms for various levels up to 
6 km. were obtained partly from the changes of wind 
with height, from which the mean magnitudes and 
directions of the temperature gradients were calcu¬ 
lated, and partly from the mean temperatures at the 
different heights for the three upper air observatories, 
supplemented in some oases by temperatures measured 
at Feshawur or Quetta. Although in theory it is 
sufficient, having obtained a chart of temperature 
gradient, to have the vertical distribution of tem¬ 
perature at only a single station in order to be able 
to draw the absolute values of the isotherms, in 
practice, the computations being only approximate 
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at every' stage, the aoouracy of the final picture was 
increased by having means of temperature at several 
places, 

The results are set out in 74 plates, the mean 
air movement being taken up to 8 km. The main 
features of the upper wind and temperature distri¬ 
bution m the different months are discussed and then 
summarized (pp. 192-207). The most striking 
feature of the circulation is the regular seasonable 
movement of the upper wind system, which in the 
summer half of the year is from south-east to 
north-west and back, and m the remainder of 
the year is mainly from north to south and 
back. The smallness of the month to month 
movement from December to April or May is 
taken to signify that cooling and heating of the 


ground over India by radiation does not greatly 
modify the circulation, the big changes being oaueed 
by the northward penetration and the subsequent 
retreat of moist air from the southern hemisphere 
with its attendant rainfall. 

Other striking features brought out by this study 
are the modifying influence of the Himalayas up to 
a height of 6 km., and the fact that regions of heavy 
rainfall become regions of high temperature and 
divergence of air movement above 0 km. The mean 
winds derived from cloud movement have a much 
larger northward component than those derived 
from pilot balloons, which last require absence of 
doud so that the balloon can be followed. A true 
picture pf average conditions cannot therefore be 
obtained from either method alone 


ECONOMICS OF WAR-TIME EXPORT TRADE 


A VALUABLE broadsheet “Exports in War” 
issued by Political and Economic Planning 
(P E P) reviews the question in relation to the 
economics of war and the principles upon which the 
export policy of Great Britain should lie based. The 
object of exporting at all is to save man-hours, and 
m war-time to avoid mortgaging the future by the 
sale of overseas securities. Because of our limited 
ability to pay for import h in exports or foreign 
securities and our restricted capacity to ship them 
over, there must be discrimination between different 
types of demand for imports, giving priority to those 
which are most urgent from the point of view of 
winning the war 

The broadsheet stresses the basic importance of 
applied intelligence m exports ; in war, it is par¬ 
ticularly important to concentrate on those goods 
the selling price of which includes least matter and 
most mind, and the seller’s market which is being 
created by the War should be utilized to grade up 
export industries instead of clinging to older and less 
profitable lines, Similarly, every opportunity missed 
of improving productive efficiency is a drag on the 
national offort. If new layers of demand are con¬ 
tinually tapped and labour and capital progressively 
transferred to more and more advanced processes or 
products, the shrinkage of formerly important export 
industries can be faced without dismay. Moreover, 
if we make the m ter -allied economic arrangements 
between Franco and Great Britain work effectively, 
we shall not only have won the war but made also 
the greatest possible contribution towards winning 
the peace 

These agreements between France and Great Britain 
are outstanding among the actual War-time economic 
measures. With the joint committees on economic 
co-operation covering the supply and purchase of 
munitions, food and raw materials, shipping policy 
and economic warfare, they should lead to one 
economic policy for the two countries. Tliis is 
specially true of exports. The three major elements 
in any export policy are the export potential, the 
available markets and the foreign trade policies. 
The nature of the export potential is the most impor¬ 
tant in a sellers' market, but exports cannot be left to 
take care of themselves after the needs of the armed 
forces and of the civilian population have been met, 
but must be recognized as a priority of the first 


importance. Among the opportunities for expansion 
of our exports at present, the broadsheet stresses those 
m machinery to complete unfinished German eontraote, 
and those in cotton textiles, locomotives and coal. 

The effect of the contraband control on export 
policy must next be recognised. The purpose of 
such control is to impede the supply of vital com¬ 
modities to the enemy. This has now been extended 
to exports, so that Germany’s direct overseas trade 
should soon be virtually destroyed. Particularly in 
Latin America, the control has created new markets 
for Great Britain, and for this our bargaining position 
is in general strong. 

The second asfiect of economic warfare consists in 
the extension of the effects of the blockade to the 
Continent, so as to cripple Germany’s trade with 
those neutrals with whom contact can still be main¬ 
tained. The object of promoting British exports to 
European countries is to turn the tide of trade 
heavily against Germany by raising the prices of 
neutral products. This involves a careful study of 
the strategy of economic warfare, if Germany is to 
be prevented from importing from neighbouring 
countries Strategic purchases, for example, of 
Rumanian oil involve British exports to pay for 
them. Sound export policies, moreover, can only be 
framed after the fullest information about markets 
and resources has been obtained, and such policy 
covers every aspect of exporting from production to 
marketing, including the use of bilateral or multi¬ 
lateral methods of approach to markets, import or 
export subsidies. 

A large-scale purchasing programme makes a 
survey of the export potential more urgent, and the 
existence of these Anglo-French programmes is an 
important factor for world producers. Oversea® 
Governments will require to know that resources are 
available to supply the necessary goods if they are 
to continue to sell to Britain, and also that exports 
have priority over alternative demands. The im¬ 
portance of paying sufficient attention to the needs 
of the non-self-governing colonies is stressed in the 
broadsheet, which adds one further plea to the many 
already advanced for a co-ordinator of trade policy 
with sufficient political status, including access to 
the Cabinet, to secure the full and coherent use of 
Great Britain’s immense resources for acting as a 
centre of world economic expansion. 
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PRODUCER GAS FOR MOTOR VEHICLES 


T HE recently published “Report of the Com¬ 
mittee on the Emergency Conversion of Motor 
Vehicles to Producer Gas" (London i H.M. Stationery 
Office, 1940. 9d. net) conveys conclusions only The 
Committee, set up by the Mines Department m May 
1937, carried out extensive experimental work, in¬ 
cluding bench tests and road tests under normal 
operation and under scientifically controlled condi¬ 
tions, from which it oan be inferred that a Consider¬ 
able body of quantitative information was derived. 
The data, however, have not been published , 
presumably it was not desirable to give details of 
the work at the present time 

Road trials with commercial prcxiucers showed 
that, subject to certain inherent limitations, producer 
gas is a satisfactory fuel for transport vehicles The 
Committee was impressed by the difficulties en¬ 
countered and the special conditions attending such 
an emergency as was envisaged, and therefore under¬ 
took the design of a simple producer which would 
be suitable for the conversion of existing vehicles, 
capable of rapid production at low cost and required 
only such metals, plant and labour as were likely to 
be available in war-time. 

Although on the Continent considerable numbers 
of vehicles have been operated by producer gas, the 
small amount of progress made in Great T3ritam is 
put down to increased capital maintenance and 
servicing costs, reduction in power output with the 
consequent upsetting of operating schedules, reduced 
pay load and the difficulty of obtaining suitable fuel 
The artificial disadvantages due to such vehicles 
being placed in higher tax and lower speed-limit 


categories are probably more potent considerations. 
It is stated that the vehicles operated by the Com¬ 
mittee have covered a distance of more than 170,000 
miles, but no information is adduced regarding these 
trials Nor are any figures given of the results 
obtained in Continental practice, although several 
members of the Committee had already studied the 
use of producer gas vehicles on the Continent, and 
close watch was kept on developments taking place 
abroad. 

The design, which the Committee states is not 
suggested as necessarily representing finality, appears 
to be suitable for vehicles up to 0 tons gross weight 
of 3-4 litres engine capacity. Grave difficulties m 
operation were found to follow relatively minor 
constructional defects, and failure to adhere strictly 
to the dimensions laid down has frequently led to 
trouble. The design as outlined appears to have 
the merit of simplicity from the point of view of 
manufacture and lends itself to mass production. 
It is suitable for use with low-volatile anthracite and 
certain low-temperature cokes, and may be mounted 
on the vehicle itself or on a trailer as thought best 
in each individual case. We are informed that full 
details regarding the plant and its working oan be 
obtained from the Director, Fuel Research Station, 
London, S.E.I0. 

There are among the conclusions reached by the 
Committee several valuable items of information 
such as the availability of different classes of suitable 
fuel, effective methods of gas filtration and the 
classes of service for which gas producer vehicles can 
be most economically used. 


EXPLOSIVE ACTIVITIES OF A JAPANESE VOLCANO 


T HE volcano Kusatu-Sirane suddenly became 
active with a remarkable explosion on November 
27, 1937, and from that time until October 1938 it 
was studied in great detail by T. Mmakami (Bull. 
Earthquake Res. lnrt. 9 Tokyo Imp. Univ., 17, Part 3, 
September 1930, pp. 590-623). The volcano was very 
active during December 1037, and January and 
February 1938. It was more calm from April until 
August 1038, but became active again from the 
latter part of September. A rather violent explosion 
occurred on October 5, 1038, and after that date 
large quantities of gas were ejected, while ash was 
scattered near the Y crater. At the same time, 
volcanic pulsations and volcanic micro-earthquakes 
occurred and these were still continuing in February 
1939. 

So far as situation on the earth’s surface is con¬ 
cerned, the active fissure differed from the fissure of 
previous activity of Ootober 1932. The hypocentres 
of the mtaro'Saitohquakes were found to be at a depth 
of 1*7 km* According to geothermic measurements, 
the region of high temperature was restricted to the 
narrow tone along the active fissure* From observa¬ 


tions of the water-level of the hot spring pond in the 
crater, it was concluded that the quantity of water 
that filtered through the fissure at the bottom of the 
pond amounted approximately to 750 tons a day. 
The gas ejected from the crater was mostly aqueous 
vapour, though on several days during May and 
October 1938 large quantities of evaporated sulphur 
were emitted with the steam. Boring showed that 
the floor of the Y crater consisted of alternate layers 
of precipitated sulphur, volcanic detritus and ash. 

The presence of the sulphur gave the estimate of 
444° C. for the temperature of the vapour, though 
often it was below this temperature. The quantity 
of seeping water would affect this, as would the 
supply of heat from the subterranean origin. Judging 
from the distribution of volcanic detritus, the pressure 
of gas at the time of the principal explosions Tinder 
discussion was almost 150 atmospheres, which is 
slightly less than that of the explosion of October 
1932 as calculated by T. Matuz&wa. 

H. Tsuya suggests that these explosions were 
phenomena near the earth’s surface resembling those 
of a geyser. 
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* SEVENTY YEARS AGO 

Nature, vol. i, March 24 , 1870 
The Transits of Venus in 1874 and 1882 

“A Parliamentary paper issued at the close of 
last session gives some information on what is 
intended to be done in the matter of the great 
approaching astronomical events of 1874 and 1882. 

, . For the proper observation of this event [the 
transit of 1874] the Astronomer Royal informs us 
that it will be necessary, after making allowance for 
all the aid that may be expected from foreign and 
colonial observatories, to organise expeditions to the 
following five stations —(1) Oahu (Sandwich Islands), 
(2) Kerguelen’s Island, (3) Rodriguex, (4) Auckland 
(New Zealand), (5) Alexandria. At the first three of 
these stations , . it will be necessary to make 
preparatory observations for twelve months, in 
order to ascertain the absolute longitudes of these 
places, which are not exactly known. . . . 

“But what I wish to call attention to at the present 
moment is the valuable opportunity thus afforded 
for still further augmenting the importance of this 
event to the progress of science generally, by con¬ 
verting these proposed astronomical expeditions into 
expeditions for general scientific observation. . . . 
The additional expense of attaching two or three 
qualified Natural History observers (or at any rate 
collectors) to these three expeditions could not be 
very great. The numerous American and Russian 
exploring expeditions are invariably accompanied by 
zoological and botanical collectors, nor is the money 
required to publish the results obtained by them 
grudged by the Governments of these countries. 
Even poverty-stricken Austria did not send the 
Novara round the world without a competent corps 
of naturalists . . Far from lagging behind, wealthy 
England ought to take the lead in such cases . . 

P. L 8” 

Conductivity of Copper 

' “Sir William Thomson [Lord Kelvin], having 
had his attention directed to the very great differences 
that exist in the conducting quality of copper wire 
professing to be of the ‘highest conductivity’, had a 
large number of specimens carefully tested and the 
following are some of the results obtained—the 
quality is indicated by the resistance of a metre 
length weighing one grammo. The best specimen 
was one supplied by M Br6guot, Paris, of which the 
resistance was -153 of an ohm per metre weighing 
one gramme. Specimens from English manufacturers 
varied as follows :—*165, G69, *171, *178, -206, *213, 
•221. Seven specimens labelled ‘highest conductivity’, 
stood as follows*—156, *182, *201, *205, *223, and 
•258. As it is to the interest, of all scientific men 
that the copper wire used in electrical instruments 
shall be of the befit quality, there should be general 
co-operation to discourage as much as possible the 
use of inferior copper. Variations m conductivity 
like those in the samples of copper ment ioned above 
would produoe instruments varying to the extent of 
40 per cent.” 


Miss Garrett has been admitted as a member of 
the medical staff of the East London Hospital for 
Children, tod was appointed one of the physicians 
on Wednesday last. This is the first hospital in 
Great Britain which has recognised in this manner 
the female medical movement. 
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APPOINTMENTS VACANT 

v ArrMOATTONB are invited for the following appointments on or 
before the dates mentioned 

Second Assistast Bacteriologist and Pathologist—T he Clerk 
of the County Council, County Buildings, Stafford (March 88). 

Teacher or General Engineering subjects, including Engineer¬ 
ing Science, Drawing and Mathematics, oto —The Clerk to the 
Governor*, South-East Essex Technical College and School of Art, 
Longbridge Road, Dagenham (March 29) 

TtucFoiAir Knoimbbring Assistant in the Waterworks Depart- 
in>ut of the H ill fat Corporation—Mr J Noel Wood, Waterworks 
Engineer, Gibbet Hill, Halifax (March SO). 

Lecturer ix Veterinary Physioloot and Biochemistry at the 
Veterinary College, Dublin—The Secretary, Civil Service Commission, 
46 Upper O'Connell Street, Dublin (April 2) 

Graduate Lecturer to teach Mechanical Engineering subjects 
lu the Plymouth and Devon port Technical College—The Education 
Office, Cobourg 8tre*t, Plymouth (April 8) 

Lecturer in the Mining Department of the Doncaster Technical 
College—The Acting Chief Education Officer, Education Offices, 
Doncaster (April 10) 

Professor of Zoology —The Registrar, University College of 
Wales, Aberystwyth (April 16) 

Tbaohbr or Engineering subJocU—The Principal, Technical 
Institute, Lady well, Dover 

Laboratory Superintendent of the Government of Nigeria 
Medical Department—The Crown Agents for the Colonies, 4 MUlbank, 
8, W 1 (quoting M/9173) 

Dehonbtrator in Physios— The Dean, Guy's Hospital Medical 
Sohool Office, Sherwood Park, Tunbridge Wells. 

Technical Assistant (Male) to the Adviser in Economics to the 
West Midland Province—The Principal, Harper Adams Agricultural 
College, Newport, Shropshire. 


REPORTS AND OTHER 
PUBLICATIONS 

{not includtd in ths monthly Book* Supplsmont) 

Great Britain and Ireland 

Proceedings of the Royal Society of Edinburgh, Session 1939-1940 
Vol 00, Part 1, No 1: Ona Problem concerning Matrfoes with Variable 
Diagonal Elements. By Walter Ledermann. Pp. 17. (Edinburgh : 
Robert Grant and Son, Ltd.; London . Williams and Norgate, Lw^ 

Transactions of the Royal Society of Edinburgh. Vol. GO. Part 1, 
No, 8 The Normal (Bstrous Oyole of the Ferret—The Correlation of 
the Vaginal Smear and the Histology Of the Genital Tract, with Notes 
on the Distribution of Glycogen, the Incidence of Growth, and the 
Reaction to Intravitam Staining by Trypan Blue. By Prof. W. J. 
Hamilton and J H Gould. Pp. 87-108+8 plates. (Edinburgh * 
Robert Grant and Son, Ltd.; London: Williams and Norgate. 

Ltd.) 4#. T5t2 


Other Countries 


New Zealand. Report of the Tenth Australian-New Zealand 
Cancer Conference held at Wellington, New Zealand, 16th to 17th 
February 1939 Pp. 44+A10+B14. (Wellington Government 
Printer.) f8G8 

Memorte del R. Istituto Lombardo dl Science e Letterc. Vol 24. 
Pane. 1 * Coutributi alia teoria dalle oonnearionj, 2: CoftnMstoal di 
specie euperiorc, fondamenti analltid calcolo del vHaUgencralissato. 
Momoria del Prof. Knea Bortolotti. Pp. 40. Vol. 24, Faso. 1; Con¬ 
tribute alio studio dfUe reti per oomunicaslonl etettriohe. Memoria 
dl Giovanni Cocci e Rtaaldo Sartort. Pp. 41-124. Vol. 24, Fate. 7 * 
Carta archaeologies dalle staaionl enee emlllane a oooldente del Reno 
Memoria delta Prof. Pla Laviosa Zambotti. Pp. 896-418. (Milano. 
Ulrioo HoepU.) [888 

Carnegie Institution of Washington. Tear Book No 88, July 1, 
1938, to June 30, 1939; with Administrative Reports through 
December 15, 1989. Pp. xxll+394. (Washington, D.C. : Oarnto* 
Institution.) 1 dollar. (878 

Report of the Aeronautical Research Committee, TAkyG Imperial 
University. No. 184. Uber Radiator (1). Von Daiso Nottyams, 
Jlro Mikura und Vuso Akishino. Pp. 439-470. 60 sen No. 186 ; The 
Forces on s Plane Aerofoil in a Wind Tonne! of the Gottingen Type, 
with Special Reference to ApproxhnateFormuU for tbeUft. By 
Susurnu Tomoklts and Haslmu Umemoto. Pp, 471-668. 140 yep. 
(TGkyfi: Kdgyd Tosho KabushOd Xatshn.) 1272 

U.S. Department of Agriculture. Farmers' Bulletin No.1102: The 
Crow in its Relation to Agriculture. By B. A. Kahnbach. Revised 
editton. Pp, 11+82. (W«smngton r I>.C.: Government Printing Office^ 

Smithsonian Miscellaneous Collections. Vol. 99, No. 9; Geoktfo 
Antiquity of the Lindeamelet Site in Colorado. By Eiik Bryan «*d 
jUgs Rjg^ jPubU catton 8664.) Pp. fv+76+GpKfcee. (WsihltoOf^ 

Contributions from the Physical Laboratories of Harvard UnlvemRy 

g£j 
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WAR-TIME FOOD POLICY 


'T'HE publication of “Feeding the People in 
* War-Time” by Sir John Orr and Mr David 
Lubbock has served to direct public attention to 
a subject of the utmost importance in our war 
effort, namely the need for a sound and consistent 
policy in regard to food * 

In Great Britain the public has always been 
interested in food questions The British Press 
devoted as much space to reviews and com¬ 
mentaries on the final report of the League of 
Nations Committee on Nutrition as did all the 
rest of the world’s newspapers Now rationing 
has given every individual a personal interest in 
food supplies, certainly Mr. Morrison will not 
complain that the country is indifferent to the 
doings of the Ministry of Food 

Nevertheless, the peace-time structure of the 
British Government machine was singularly ill- 
adapted to the evolution of food policies. Food 
supplies were not within the control of any single 
Minister, nor were they the principal ooncem of 
any Department of State. The Ministry of Health 
had a food department mainly concerned to 
safeguard the public from adulteration or from the 
cumulative effects of small quantities of preserva¬ 
tives. The General Department of the Board of 
Trade was concerned with food but, at least in 
recent years, mainly from the angle of the 
administration of import quota schemes. The 
Department of Scientific and Industrial Research 
includes the development of scientific knowledge 
regarding food preservation among its activities. 
The Ministry of Agriculture, although mainly 
concerned with the production of food, had no 


„ * “Feeding the People in War-Time". By Sir John Orr end David 
Ljibfcock. fp. vii+sST (London . MnomUInn and Co.. Ltd., 1040.) 

'tKbES# trgmmmt mi mi bUfthed in An article by Sir John Orr in 
>areas of iUnST p* SM. 


responsibilities towards the British oonsumer. 
There was thus no Ministry which oould consider 
the food problem, either to secure adoqu&te levels 
of nutrition m peace or to prepare the nation for 
war When the series of political crises gave warning 
of the imminence of war, a Food (Defence Plans) 
Department was established under the Board of 
Trade, and thiH body was the nucleus from whioh 
the present Ministry of Food has been developed 

Having regard to this prior history, it was not 
surprising that the Food (Defence Plans) Depart¬ 
ment should not have been able to make more 
adequate preparations for food supplies before the 
War broke out It is true that the case for obtaining 
large stocks of wheat, sugar and other easily 
stored products was urged by Sir Arthur Salter in 
the House of Commons and by other authorities 
in the Press, but it is by no means easy for a 
hastily constituted department to overcome the 
resistance of the Government machine to new 
proposals As a result, Great Britain entered the 
War without substantial stocks of oereals, sugar 
and feeding stuffs, although it is understood that 
large supplies of edible oils and oil-seeds were 
obtained 

In considering the food policy during war, it 
is as well to compare the position of Great Britain 
with that of Germany Under peaoe conditions, 
Germany produoed 80-85 per cent of her total food 
requirements, while the contribution of British 
agriculture to United Kingdom requirements 
amounted to between 30 and 33 per cent when 
measured on a calorie basis. Such information as 
is available suggests that the German authorities 
have realised the importance of the protective 
foods, and hence, although there has been a falling 
off in the general standard of living of the German 
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people, milk and vegetables have been abundant 
and cheap. Although Great Britain is far more 
dependent upon imports than Germany, the 
former is far less susceptible to blockade. Even if 
enemy aotion becomes more serious than it has yet 
been, we shall be able to rely on large sea-borne 
supplies reaching at least our western ports. 
Nevertheless, it is of the utmost importance that 
British agriculture should be m a position to make 
a maximum contribution to our requirements. 
This is equally important from the point of view 
of shipping and as a relief to the financial drain 
which must inevitably occur when a country 
mobilizes all its resources for war and must obtain 
large supplies of armaments, munitions and raw 
materials from abroad. 

These points have been brought out by Sir John 
Orr and Mr Lubbock, but they have laid special 
emphasis upon another most important factor. 
For many months before the actual outbreak of 
war, indeed since the Munich Agreement, Germany 
has been conducting a ‘war of nerves.* This war 
may well prove to be a contest in endurance 
between the English and French peoples on one 
hand, and the German people on the other. In 
such a contest it is clearly essential to pay special 
regard to the morale of the poorest sections of the 
population. Since the conclusion of the War of 
1914-18, the newer knowledge of nutrition has 
thrown a flood of light upon the influence of food, 
not only on bodily health but also on the psycho¬ 
logical reactions of the people. During 1914-18, 
Governments and General Staffs had little op¬ 
portunity of knowing anything about such factors 
as the depressing effect of the lack of vitamin B t 
upon the combative spirit of armies, or the effect 
of shortages of the fat-soluble vitamins upon the 
physical, and hence upon the psychological, 
condition of nations. It should now be dearly 
realized that the staying power of a nation depends 
not only upon sufficient energy foods but also upon 
adequate supplies of minerals and vitamins. 

Few will be prepared to dispute Sir John Orris 
contention that, owing to the relatively high cost 
of the protective foods, about a third of the 
population of Great Britain suffer from some degree 
of malnutrition. This fact was established in “Food, 
Health and Income** and is confirmed by more 
recent dietary surveys. This being the case, it is 
not possible to disagree with Sir John’s further 
contention that, in order to ensure the solidity of 
our national effort, not only must the national 
dietary be maintained on a satisfactory basis, but 


also steps must be taken actually to improve the 
diet of the poorest third of the population. To 
achieve this end Sir John Orr and Mr. Lubbock 
propose to adopt for food the more general pro¬ 
posals for an ‘iron ration 1 suggested by Prof. J. R 
Hicks and commended by Mr. J. M. Keynes. They 
propose that adequate supplies of a limited number 
of foodstuffs, selected on grounds of health and 
availability, should be sold at prices which would 
ensure that the poorest 10 per cent of the com¬ 
munity, who may not have more than 4s. 0d. a head 
to spend upon food, should be enabled to purchase 
their full requirements of these foodstuff's at a price 
of not more than 3s. a head a week ; thus leaving 
is 0d a head to spend according to their tastes on 
other foods * It is tentatively suggested that the 
following foods should bo selected: milk, 
potatoes, oatmeal, vegetables, bread, sugar and 
either butter or vitaminized margarine It is 
maintained that, provided eveiyone could obtain 
full supplies of these seven foods, there would be 
no shortage of vitamins, and calcium requirements 
would be fully met, as well as those for other 
minerals. Of these foods four, namely milk, 
potatoes, oatmeal and vegetables, could be wholly 
produced m Great Britain. There is no suggestion 
that imports should be limited to wheat, sugar and 
fats, but rather that these three essentials, together 
with perhaps cheese and dried fruits, should be 
given priority on shipping spaoe so that stocks 
could be built up in the country. 

It is of vital importance that the policies of 
the British Government in regard to food and to 
agriculture should be so closely correlated as to be, 
iii effeot, complementary parts of the same policy. 
It can scarcely be claimed that this is the case 
to-day. Apart from the general ploughing-up 
policy, no clear indication of the part which 
British agriculture should play in the War has been 
given by responsible Ministers. On the other hand, 
the present guaranteed prices are likely to result in 
an enormous increase in the growing of oats, a 
substantial increase in wheat, and the maintenance 
or even increase in the fattening of cattle and sheep. 

A simple method of ensuring the fullest possible 
production of milk, potatoes and vegetables is 
proposed. Farmers would be offered guaranteed, 
markets at attractive prices for these products, 
not only for the War, but also for at least a three* 
year period after the War. This method would 
secure the aims sought, provided steps are 
simultaneously taken, to discourage, by less 
attractive prices, an undue concentration upon 
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cereal production or the feeding of imported 
concentrates to fatten cattle and sheep. 

Vegetables, other than potatoes, constitute a 
special problem. Allotments will increase supplies, 
but not nearly to a sufficiently large extent. It is 
also necessary to stimulate farm production and 
to ensure that the vegetables are made available 
for retail sale at low prices. If, to give effect to 
this latter purpose, vegetable marketing is placed 
upon a more satisfactory basis, we shall have 
achieved in war something which has defeated us 
in peace. 

It is not to be expected that the proposed food 


policy will obtain the support of all authorities, 
or that it will not encounter the opposition of 
special interests. The co-ordination of agricultural 
and import policies is, however, one of the most 
necessary of war measures, and the proposals under 
discussion do provide a logical basis for such a 
policy. It is also important to realize that the 
orientation of British agriculture towards milk and 
vegetable production has been advocated in the 
Astor-Rowntree report and by many other 
authorities. This war-time policy might, there¬ 
fore, be expected to need little modification to 
adapt it to the conditions of peace 


PURE EXPERIMENT 


Experimentelie Cytologie 

Von Hans H. Pfeiffer (New Series of Plant 

Science Books, Vol. 4.) Pp. xii f 244. (Leiden 
Chronica Botanica Co.; London : William Dawson 
and Sons, Ltd., 1940). 7 guilders ; 18s, 

E XPERIMENTAL cytology is both more and 
less than its name seems to say. To under¬ 
stand why, we have to look into its antecedents. 
It springs largely from the conflict of fifty years ago 
between vitalism and mechanism. It derives 
from the tradition born of this conflict, that the 
individual processes in the oell were physico¬ 
chemical processes and that the cell as a whole, 
and even the organism as a whole, were to be 
completely understood by measuring and putting 
together these individual processes. Inspired by 
this doctrine, and inspired as well by the mission¬ 
ary zeal of Jacques Loeb, experiments were carried 
out which achieved their first purpose. They 
drove vitalism into the philosophical backwoods of 
biology, and in performing this apparently nega¬ 
tive service they laid what should have been the 
foundations of a new science 
But unfortunately, while this was going on, a 
cleavage arose in experimental method. It was 
discovered that experiments of a rigorous kind 
could be carried out with the oell using biological 
as well as physical variables. Measurements 
oould be made not only with variations in physical 
agents, such as temperature and pH, using physical 
properties, such as refractive index, surfaoe ten¬ 
sion, permeability, osmotic pressure, viscosity, 
specific heat and so on. They oould also be made 
with variations in biological agents, such as genes, 
ohnm osonw*, and nuclei, affecting biological 
pro pe rties measured in different ways and with 
different degrees of refinement. The methods 


used with these two kinds of approach beoame 
more divergent as the apparatus and the tech¬ 
nique of each method beoame more elaborate. 
It is therefore important to see after this lapse 
of time whether the divergence depends on a 
necessary cleavage of purpose or whether it is 
perhaps artificial and spurious. 

The ‘‘experimental” cytology which Dr. Pfeiffer 
describes is of the physical kind, and we have to 
admit that it still has the character of transplanted 
physics. After a lifetime of transplantation it 
doeB not appear to have developed an organic or 
integrated quality. It amounts to little more than 
a catalogue of measurements of the properties 
already referred to, a catalogue so disconnected 
that its several sections can be read in any order 
without loss of coherence. The method and the 
apparatus, it seems, are the connecting links, and 
not the results obtained by them. Where we might 
hope for analysis we find only description. The 
wheel has oome full turn. Experiment having lost 
its purpose has lost its design. It has ceased to be 
an instrument of planned discovery and has 
become merely a repetitive occupation. 

This decay in physical cytology was noticeable 
to some observers ten years ago. To-day in Dr. 
Pfeiffer’s book it has become obvious by contrast 
with the biological method. The physical approach 
has been to the cytoplasm. It has yielded, as we 
may say, a series of anecdotes. The biological 
approach has been to the nucleus. It has yielded 
a connected story. The reason is perhaps a sur¬ 
prising one. The nucleus owes it predominance 
over the cytoplasm in growth and heredity not bo 
much to a greater complexity of its components 
as to the permanence and precision of their struc¬ 
ture. This precision has been Shown by 1 testa of 
X-ray mutation, ultra-violet spectroscopy arid 
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micro-chemistry combined with the general body 
of comparative and analytical cell and genetic 
studies (all of these left out of consideration by 
Dr. Pfeiffer). This in turn has meant that physioal, 
chemical and biological methods of attack on the 
nucleus could be used, and used in combination, 
in a way that has not been possible in dealing with 
the undefinable cytoplasm , and in this attack, 
strangely enough, no one is any longer concerned 
to know whether the analytical operation is 
experimental or whatever the alternative may be. 

Dr. Pfeiffer’s book does a service in making the 
lesson of this contrast oleaT The cell is a physico¬ 
chemical mechanism, but it is a highly integrated 
mechanism. This integration can never be 
understood by means of experiments using vari¬ 
ables of one kind alone, external or internal Wo 


have to know it at each level of integration before 
we can fit the different levels together, Wherever 
we see a chance of such fitting together we must 
seize it. 

il Dich im Unsndliehen zufinden 
Mus#t utUerscheiden und dann verbinden 

For this task, planning and co-ordination are 
necessary at every step. The co-ordination requires 
that we shall break down the segregation of 
plants from, animals, of chemistry from genetics, 
and of experiments from less refined demonstra¬ 
tions. The planning requires that we shall not 
merely ask the right questions but ask them in 
the right order, without regard to departmental 
exclusiveness cm* (may we say it ?) technical 
snobbery. . CD. D ARLINGTON 


THE HISTORY OF GEOLOGY 


(i) The Birth and Development of the 
Geological Sciences 

By Dr. Frank Dawron Adams. Pp. v+ 500+ 14 
plates. (London • Bailliere, Tindall and Cox, 
1939.) 22s. i)d. 

(a) A Source Book in Geology 

By Prof. Kirtley F. Mather and Dr. Shirley L. 
Mason. (Source Books in the History of the 
Sciences Series.) Pp. xxii+702. (New York and 
London : McGraw-Hill Book Co., Inc., 1939.) 30s. 

TT is now more than thirty years since a oom- 
* prehensive treatise on the history of geology 
has appeared in the English language. For long 
Sir Archibald Geikie’s admirable “Founders of 
Geology” and von Zittel’s “History of Geology 
and Palaeontology” have been the standard and, 
in fact, almost the only works exclusively devoted 
to this subject available for students. Since they 
were written, fresh studies m the history of geology 
have appeared from time to time, both in Europe 
and the United States. These have generally been 
of a more or less specialised character, and they 
have by no means exhausted the scope for further 
research. The appearance of two important new 
books on this subjeot is therefore a matter of con¬ 
siderable interest, particularly because both the 
original German edition of Zittel and the English 
translation by Mrs. Ogilvie-Qorcbn have long been 
out of print. 

(1) The “Birth and Development of the Geo¬ 
logical Sciences” was written during the author’s 
retirement, after a lifetime of active geological 
work, and the story of how it came to be under¬ 
taken is worth telling. The fantastic theories put 


forward in past centuries to explain even the most 
commonplace of geologioal phenomena, such as 
the occurrence of minerals and fossils, aroused 
Dr. Adams’s curiosity many yean ago. Not content 
with reading about them at second-hand, he 
formed the habit of referring, when opportunity 
offered, to the original text of some of the more 
important early writers. Ultimately a growing 
interest in the subjeot led him to search out the 
works of other, less well-known authors, Thus, as 
time went on, ho acquired an intimate knowledge 
of the byways as well as the highways in the early 
literature of natural soienCe, in which are to be 
found the germs of present-day geologioal know¬ 
ledge. In addition, in order to satisfy the necessity 
for repeated consultation of some of these early 
works, Dr. Adams, whenever possible, obtained 
copies for himself. In taking this course he followed, 
literally, the advioe given as long ago as the four¬ 
teenth century by a very early booklover and 
collector, Richard de Bury, Bishop of Durham, 
which he quotes as follows, . . we seoured 
the acquaintance of stationers and booksellers, not 
only within our own country, hut of those spread 
over the realms of France, Germany and Italy, for 
no dearness of price ought to hinder a man from 
the buying of books, if he has the money that is 
demanded for them ...” As a result, during 
the process of widening jftm knowledge of his 
subjeot, the author built dpa speciaheed Kbflwy, 
containing more than a thousand volumes in 
various languages, many of extreme verity. 

The belief, modestly exp re sse d by Dr- Adams, 
that the knowledge derived from studies oavried 
oot during more than twenty years might prove 



479 . 


*&?• mi. March 30 , 1940 NATURE 


of value to others unable to oarry out such re- 
searches for themselves, fortunately induced him 
to prepare Jus notes for publication. The resulting 
book is, he explains, an attempt to trace the 
evolution of geological ideas from the first period 
of which we have any written Teoord in Europe, 
that of the early Greeks, on through Classical 
Times* the Middle Ages and the Renaissance, down 
to about the year 1825, when geology as we know 
it to*day began its rapid development. The latter 
limit is not rigidly adhered to, since one or two 
chapters have been rounded off with a very brief 
outline of the later history of the particular 
subjeot dealt with, but no serious attempt has 
been made to discuss the period subsequent to 
this date. 

The ground covered is indicated by t the following 
list of chapter headings ; bibliography and sources ; 
geological science in Classical Times ; the oonoep- 
tion of the universe in the Middle Agee , on the 
generation of stones ; medieval mineralogy , the 
birth of modem mineralogy and its development 
from Agricola to Werner and Berzelius ; the birth 
of historical geology with the rise and fall of the 
Neptunian theory; 'figured stones > and the 
birth of palaeontology ; the origin of metals and 
their ores ; the origin of mountains ; earthquakes 
and the nature of the interior of the earth , the 
origin of springs and rivers ; quaint stories add 
beliefs ; conclusion. 

Dr. Adams makes the somewhat bold statement 
that few books likely to oontain matter of real 
importance to his study remain unexamined by 
him, but after referenoe to the text no one is likely 
to dispute this claim, nor, indeed, the truth of the 
remark that his extensive reading proved the 
aptness of Baoon’s aphorism, “Some books are to 
be tasted, others swallowed, and some few to be 
chewe4 and digested’'. Obviously some of the 
works consulted can have contained little that has 
a direct bearing on the subject, although, no doubt, 
they provided material to form the background 
essential for a proper appreciation of much that 
he has to say. Of this nature is the interesting 
chapter on the conception of the universe in the 
Middle Ages. 

Dr. Adams deals more folly than previous 
authors with the ideas prevalent during the 
centuries preceding the emergence of geology as a 
separate branch of knowledge. It is impossible to 
refer in detail to the results of bis researches into 
the early literature of science and natural history 
but l may mention one example- He dis¬ 
covered, and quotes at length* “ translation, a 
hitherto almost unknown and exceedingly rare 
little book entitled “De Montium Origins* \ This 
was written by* Valerius Seventies, and published 
Varik* in 1561, and, so for as is known, is 


the first treatise written in Europe dealing ex¬ 
clusively with the origin of mountains. Though 
its ideas are largely speculative, they are of 
interest, as Dr. Adams points put, in giving a 
pioture of the manner in which a geological 
problem was approached in the later years of the 
sixteenth century. The treatise is cast in the form 
of a dialogue between two members of a party of 
friends, in a manner reminiscent of Boccaccio’s 
‘ ‘Decameron ’ ’. Neither of the disputants gives any 
indication that he hod ever climbed a mountain in 
his life, nor that he had any desire to do bo. The 
days of geological field work had not yet dawned. 

The formative years of geological science, the 
eighteenth century and the early years of the 
nineteenth century, are by no means neglected, 
and in dealing with this period Dr. Adams again 
quotes authors not referred to by either Zittel or 
Geikie, and other sources not available at the time 
these authors wrote, so that our knowledge of this 
period also is enlarged. The chapter on the birth 
of historical geology, for example, contains a 
particularly interesting and informative aooount 
of Werner and his doctrines. 

Fortunately for his readers. Dr. Adams combines 
with a deep knowledge of his subject t|ie ability 
to expound his store of knowledge in a charming 
and lucid style, and the result is a book that can 
soaroely fail to give pleasure to all who read it. 
Its attractiveness, too, is greatly enhanced by 
the inclusion of nearly one hundred illustrations, 
mostly reproductions from old scientific books. 
Yet the especial merit of this new history of 
geology is not merely that it is readable, or even 
that it adds so considerably to existing knowledge* 
but that the author has in every case gone back 
to original sources for his information. Thus, 
though his book does not supersede those of 
Zittel and Geikie, it must be regarded as the most 
authoritative work on the particular Aspects of 
the subjeot with which it deals. 

Unfortunately, a few small defects mar this 
otherwise excellent production There are a 
number of typographical errors, some affecting 
the spelling of proper names, and others the dates 
of works to which referenoe is made. In addition, 
in one or two instances footnote references have 
been put in such a form as to cause difficulty in 
tracing the actual work to which it is intended to 
refer. Further, the value of the book as a work 
of referenoe would be correspondingly increased if 
the index were expanded. 

Dr. Adams informs me that he intends to present 
his library to McGill University, where it will be 
housed in good company with the late Sir William 
Osier’s collection of books on the history of 
medicine. It will then be known as the “Adams’ 
Collection”, A library of this type can only be 
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built up after yearn of patient search, backed by 
adequate knowledge and sufficient means. It is 
welcome news, therefore, that Dr. Adams's unique 
collection is not to suffer dispersal, the fate of 
many important private libraries Its value will be 
better appreciated after publication of the cata* 
logue, on which the author is at present engaged. 

(2) Opportunities for reading original texts of 
the type so largely represented in the Adams 
Collection are few. Many are written in Latin, and 
of these only a small number have been translated 
into any modem language ; and, in any event, they 
are seldom accessible to the average reader. Those 
who may wish to consult works of this sort will 
be interested to learn that their needs have now 
been met, to some extent, by the publication of 
Mather and Mason’s “Source Book in Geology”. 

This is the fourth in a series of “Source Books in 
the History of Science”, published under the 
general editorship of Gregory D. Walcott and an 
advisory board of American men of science, 
assisted by special committees for each science. The 
enterprise has also received financial aid from the 
Carnegie Corporation of New York The object of 
these “Source Books” is to make readily accessible 
the significant passages from the works of the most 
important contributors to the major sciences 
during the last three or four centimes, up to the 
end of the nineteenth century. Each therefore 
consists of a large number of quotations, carefully 
selected with as much finality of scholarship as 
possible. These are given in English translation 
when necessary, a decided advantage in the latest 
volume, in which nearly half the extracts were 
originally written in languages other than English. 

In this volume the term "geology’ has been 
interpreted in its widest sense, and twenty-nine 
separate divisions of the science are represented. 
The compilers, in choosing their material, have 
attempted to strike a balance between the 
needs of readers interested in the scienoe as a 
whole, and those of Btudents concerned only with 
a particular branch of the subject. Preference has 
been given, where other considerations are nearly 
equal, to excerpts from sources least likely to be 
accessible to the majority of geologists. 

The scope of the book may be judged from the 
fact that it includes throe hundred and twenty- 
nine extracts from more than one hundred British, 
Continental and 'American authors, ranging in 
time from the fifteenth to the end of the nineteenth 
century. Contributions to geology made since 
1900 have not been deluded, nor those by living 
authors. The excerpts are, in general, arranged in 
chronological order according to the date of birth 
of the authors, and a subject index is provided. 

The task of compiling this book must have 
•entailed an immense amount of literary research. 


March ed, 1840, v*n wa 

Of its kind it is a pioneer work, mid it may be said 
at once that the task has been Well done, tt is 
unlikely that complete agreement oould have been 
obtained among the many collaborators as to the 
final selection of authors whose work should be 
quoted, and, in fact, this is hinted at in the preface. 
The compilers, however, accept responsibility for 
the final choice In glancing through the pages of 
the book, one is struck more by the number of 
names included, many well known, others un¬ 
familiar, than by the few questionable omissions 
Yet a few names outstanding in the history of 
geology are missing. Among these may be noted 
that of Palissy the Potter, whose observations on 
fossils, made m the sixteenth century, it would 
have been interesting to read. The work of 
Lehmann an/i Filched, too, who made important 
stratigraphioal observations in the eighteenth 
century, might well have been included. The 
original writings of these authors are to be foimd 
in very few libraries. In contrast, extracts have 
been given from the works of men of science 
not usually associated with geology, such as, 
for example, Robert Boyle. His observations on 
the conditions prevailing at the bottom of the 
sea, though of interest, are not original, and can 
scaroely be said to have had much influence on 
the development of geological thought. Cavendish, 
too, was not primarily & geologist, but, with more 
justification, an extract has been given from the 
acoount of his experiments to determine the density 
of the earth by means of the torsion balance 
In reading this acoount, one is reminded of the 
interesting fact that this instrument of precision, 
now the tool of the geologist and prospector as 
well as the physicist, was actually invented by a 
geologist, John Miohell, in the eighteenth century. 

Though, perhaps, to be regarded primarily as a 
work of reference, this is a book into which any 
geologist can dip with the expectation of finding 
something to interest him. Jt forms a valuable 
supplement to the existing histories of geology, 
and the compilers are to be congratulated on the 
thorough and painstaking manner in which they 
have carried out their task. 

The literature on the early history of geology 
has been greatly enriched by the publication of 
the two books reviewed above. Dr. Adams has 
dealt fully with the long period ending in the early 
years of the nineteenth century, and Mather and 
Mason record the chief Uldmorka in the Jjjptory 
of the science from the fifteenth rightupto the 
end of the nineteenth century. The detaifed story 
of the development of geology during the last 
hundred yearn, a period of great eepritrioo & 
every branch of the subject, stfll awrit* *#*»*&<* 
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THE GOLGI APPARATUS 


Form* und Stoffwechsel der Golgi*K6rper 
Von Gottw&lt Christian Hirsch, (Protoplasma- 
Monographien, Band 18.) Pp. xi-f394. (Berlin: 
Gebriider Bomtraeger, 1939.) 28 gold marks. 

T HE author of “Form- und Stoffwechsel der 
Golgi-Kdrper” attracted attention by his 
papers published in 1931, in which be claimed that 
the zymogen granules of the pancreas acinus cells 
originated not inside the Golgi apparatus, but 
drifted into that position from the base of the 
cell, where they originated in contact with the 
mitochondria. 

Dr. Hirsch ? s claim was examined in my 
laboratory by E. 8. Duthie in 1933, who agreed 
that very small granules were continually drifting 
across the cell into the region of the Golgi ap¬ 
paratus, where they swelled into zymogen. It 
cannot be said that Dr. Hirsch’s work has been 
received everywhere with warmth among those 
cytologists who believed that practioally all cell 
secretion granules originated inside the Golgi 
apparatus. Recently a strong attack on Hirsch 
and Duthie b work has been made in the Quarterly 
Journal of Microscopical Science by the competent 
Indian cytologist, Dr. Subramaniam, as a result of 
his investigation on the endostyle of Bramchiostoma 
indicum. Nevertheless, Dr. Subramaniam fails 
to show what connexion the zymogen granules in 
the pancreas of the mouse have with the secretion 
of mucus in Branchiostoma, and as matters stand 
at present Dr. Hirsch’s results must be accepted 
Following his interesting work on the pancreas, 
Dr. Hirsch has now written a book on the Golgi 
apparatus. He has read 2,000 papers on this 
subject, and appears to be convinced that there is 


such a thing as the Golgi apparatus. Furthermore, 
most of his ideas on the actual structure of the 
Golgi apparatus will be generally acceptable to 
British and American cytologists. 

As is natural, the book deals more fully with the 
histological aspect of the subject, but Dr. Hirsch 
has interesting sections on spermatogenesis and 
oogenesis. One astonishing point about Dr. 
Hirch’s book is the calmness with which he 
endeavours to harmonize the very different and 
apparently incompatible results of cytologists 
who have been sharply at variance in recent years. 
But Dr. Hirsch has tried to provide a view of this 
confused subject which might show the results of 
the workers of all countries in the beet light, and 
he has certainly succeeded in this object very 
fully. Indeed, it could have been said in happier 
times th£t his book would have been certain 
to have inspired many of the younger zoologists 
and physiologists to undertake their life’s work 
in this branch of cytology. 

It is pleasant to read that Dr. Hirsch aooepts 
the nature and homology of the plant osmiophilic 
platelets (Golgi bodies) discovered by the American 
cytologist, the late Robert Bowen, Dr. Hirsch 
dedicates his book to the curators of the University 
of Utrecht in gratitude for the opportunity given 
him of working there. 

Dr. Hirsch’s book, and the interesting researches 
of W. Jacobs, W. Buchmann, E. Ries, L. H. 
Bretschneider, J. W. Sluiter, O. J&rvi and many 
other young Dutch cytologists, bear witness to the 
very valuable work now being carried out at 
Utrecht under his leadership 

J. Brontb Gatenby. 


CAPTAIN TAMES COOK, R.N., F.R.S. 


The Life and Achievements of Captain James 
Cook, R.N., F.R.S. 

Explorer, Navigator, Surveyor and Physician. By 
Surgeon Rear.Admiral John Reid Hair. Pp. vii + 
310+16 plates. (London, Glasgow and Bom¬ 
bay ; BhcUeand Salt, IM., 1980.) 10«. 6d. net. 

' i ' ? ' 4 , ' 

Tffl wttsMtontkm of Cook as the ‘physician’ 
1 tsUn* than the astronomer, surveyor and 
explorer wclfdeteevM tide pSearhnt 1 story. It is 
the sentosl thease, which the satin* is weB qoaBfisd 


to undertake, in the summaries of his three 
voyages, to the neglect of much consideration of 
their value to scientific knowledge ; however, Us 
bibliography is so abort that move cannot he 
expected. Cook served his apprenticeship in small 
colliers trading along the English coasts. He chose 
simitar ship# for his voyages, and ids knowledge of 
their Capabilities was a Isrgeetement in his suooees. 
His observations oh the eoUpse of the sun as 
seen In Newfoundland in 11W cawed him to'ho 
appointed by the Royal Society as its chU?' 
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observer of the transit of Venus viewed after¬ 
wards from Tahiti in June 1769 A further object 
was the discovery of the great southern continents, 
a current myth at that period, the second expedi¬ 
tion having this as its main objective ; the third 
vtos primarily concerned with the North-West 
Passage. Cook everywhere found new lands, and 
nearly every chart of the Pacific is headed by his 
name Hie running survey of New Zealand, which 
he completely circumnavigated, causes him to be 
regarded as the leader and greatest of that line of 
surveyors that has made the Navy famous This 
had been especially brought out by the late hydro- 
grapher, Admiral Sir W. Wharton, in his studies 
of Cook, the error m the longitude of the observa¬ 
tion station at Tahiti being only two minutes. 
That Cook attained international fame during his 
life is seen in that France, the United States, Spain 
And Russia extended to his third expedition a safe 
conduct in that war period 

Even the most careful research has yielded little 
knowledge of the character of Cook, while nothing 
fa known of his domestic life We judg$ that he 
Was a reserved and lonely individual. That he 
was a personality with the necessary power of 
command is clear, in that the Admiralty gave him 
carte bfanche in selecting his stores and crew. 
Among seamen his reputation was such that he 
had not to resort to the press-gang and to jailbirds, 
thus avoiding the danger of typhus then so rife. 
The result is seen in that his ship was not the 


prison as naval vessels were usually in those days, 
shore camps being established and leave frequent. 

The great danger was scurvy, and long voyages 
often had to log a death-rate of 50 per cent or even 
more The best authenticated case is Anson’s 
voyage round the world in 1741, in which out of 
crews numbering 961 more than two-thirds died 
of scurvy, and on the homeward voyage only 71 
were able to Btand to their guns. Everywhere 
Cook’s first care was water, Which was never 
rationed*, this an essential of a salt-meat diet. 
Every land was searched for scurvy grass, wild 
celery and other vegetable products, While fresh 
meat was purchased wherever possible. The 
strictest cleanliness was enjoined, Cook inspecting 
his crew twice weekly, while their quarters were 
ventilated and fumigated weekly, a proceeding 
recommended by Dr. Lind in 1753. It was forty 
years later that the Admiralty commenced the issue 
of lime juice, which has no antiscorbutic vitamins, 
a tragic error due to a confusion of names (lemon v 
lime) that persisted for more than a hundred years. 
Cook largely relied on portable soup made of 
desiccated meat and bones, greens stored with 
salt which was termed “sour kraute”, malt and 
beer concoctions, while fresh meat was everywhere 
sought. The results are well seen in Cook's voyages, 
as in all three the loss from scurvy was negligible, 
far less than that from Batavian dysehtery and 
malaria while repairs were being carried out dtt the 
Endeavour 


TRIGONOMETRICAL TABLES WITH THE ARGUMENT 

IN TIME 


Seven-Figure Trigonometrical Tables for Every 
Second of Time 

Prepared by H.M. Nautical Almanac Office 
(Published by order of the Lords Commissioners 
of the Admiralty ) Pp 102. (London : H.M. 
Stationery Office, 1039 ) 10s 6 d. net 

/COMPUTERS are well aware of the difficulties 
experienced in dealing with right ascension, 
hour angle, etc, in astronomical work, when 
trigonometrical functions of these are required. 
It is necessary to convert them into degrees, 
minutes and seconds of arc before tables of 
trigonometrical functions can be used, and tables 
'With the argument in time have been in demand 
for many years. The present volume supplies a 
need and is the first seven-figure table to be 
published which gives the four natural trigono¬ 
metrical functions chiefly used in astronomy and 


related sciences, intervale of one second of time 
being used throughout. 

The preparation of the tables was completed 
about twelve years ago under the direction of Dr 
L J. Comrie, formerly superintendent of H.M 
Nautical Almanac Office, but approval for publica¬ 
tion was not obtained until 1932, and the printing 
has been delayed for various reasons. Manuscript 
tables have, however, been in use in the HA 
Office for about seven years, and the table of 
tangents has been utilized in the computations of 
the right ascensions of the sun, moon and pknste. 

Seven decimals have ifeen retained exoept in the 
oases of the cotangent. Here the number of 
decimals depends upon three desiderata: ((a) 
linear interpolation; (6) the same number of 
significant figures es the tangent; (e) mAefeW 
figures to enable interne interpolation to give « 
mean aoouraoy of (HKtts., but es the first and 



ko. 3974, March 30, 1940 

third of these cannot both be satisfied everywhere, 
the soheme adopted is based mainly on (6). In 
some cases Values of the cotangent to more 
decimals than are tabulated or to more than can 
be easily interpolated, are required, and to meet 
this need there is an auxiliary table containing the 
function T =* x a oot x* to three decimals, for every 
second of time up to 30m. Eight significant figures 
can be obtained from this table by simple interpola¬ 
tion, and the cotangent or tangent can then be 
derived to seven significant figures by simple 
division. In both tables the greatest .and least 
differences in any column are given at the head 
and foot- of each column, no interlinear differences 
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being given, and this arrangement enables the 
complete difference to be obtained from an 
inspection of the end figures. 

The table is naturally intended for use with a 
computing machine, and computers are recom¬ 
mended to utilize the methods of direct and 
inverse interpolation which have been explained 
very fully in the “Nautical Almanac** for 1937, 
and reprinted in “Interpolation and Allied Tables** 
(H.M. Stationery Office, 1936). It should be 
added that the printing and reading of the proofs 
have been carried out under the direction of the 
present Superintendent of the Nautical Almanac 
Office. M. D 
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VIRUS RESEARCH 


Methoden der Virusforschung 

Von Prof. Dr. Henrique da Rocha-Lima, Dr Jos6 

Reis und Dr Karl Silberechmidt Pp. viii + 384. 

(Berlin und Wien : Urban und Schwarzenberg, 

1039.) 

R years the study of viruses was closely 
linked with bacteriology and mycology, 
descriptions of viruses occupying only minor parts 
of books devoted mainly to bacteria and fungi. 
This followed inevitably from the widely held 
belief that viruses differed essentially from other 
recognised pathogens only in size, and from the 
fact that they were investigated almost exclusively 
by a few enterprising bacteriologists and mycolo¬ 
gists. .Recently, however, the outlook has changed. 
A growing appreciation of the economic importance 
and scientific interest of viruses has attracted 
workers in other fields, and the need for separating 
viruses from other pathogens has become more 
and more obvious. One result of this has been the 
increased production of books dealing exclusively 
with viruses, of which that under review is the 
fifth to appear within two years. 

In many ways this book differs from those 
previously published. One advantage it has is that 
the subject is treated as a whole. No grass distinc¬ 
tions are made between viruses attacking animals, 
plants and bacteria, all of which are dealt with 
under the same general headings, the book being 
kept to a reasonably small , site by the omission of 
details Of disease symptoms. A disadvantage is 
that the authors, neither. discuss controversial 
prints nor criticise the work they describe. How¬ 
ever, His more than the description of techniques 
suggested by the. title, for foil details of the results 
obtained are also given, and, with one qualification, 
it la, fairly described as a good, Impersonal 


summary of experimental work on viruses. The 
gathering together of so much work published in a 
large number of apparently unrelated journals will 
be useful to most workers, but will probably be of 
greatest value to those who have not ready access 
to good library facilities. 

The book is divided into three main sections, 
dealing respectively with viruses in diseased 
organisms, infection methods, and the properties of 
viruses in vitro , of which the last ocoupies about 
two thirds of the whole. The techniques described 
range from the construction of insect-proof glass¬ 
houses and the culturing of insect vectors, through 
such subjects as transmission, ultra-microscopy, 
ultra-filtration, centrifugation, cataphoresis, and 
serology to tissue culture and the culturing of 
viruses in developing eggs. Nevertheless, in spite 
of the variety of methods described, ail those used 
in work on viruses are not included. This is, no 
doubt, a direct reflection of this book's greatest 
fault, which is that it is already out of date. 
Except for a short supplement containing refer¬ 
ences to a few papers published in 1938, the last 
papers referred to were published early in 1937, 
As a result, not only are the many advances made 
in the last three years excluded, but often undue 
prominence is given to methods that would no 
longer be used. 

The illustrations are all line drawings and, 
although spine of these may be an,aid to the text, 
it is difficult to see what is gained from the inclusion 
of others,such ad Figs. 1, 31, and 51. As the bpok 
is presumably meant as a laboratory handbook 
rather than one to be reud> it is a pity it is not 
better bound, for it 1b unlikely that the flim sy 
paper cover and the loose stitching will withstand 
much handling. F. C. 
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OUTBREEDING AND SEPARATION OF THE SEXES 

By Dr. K. Mather, 

John Innes Horticultural Institution 


Gametic Differentiation and Separation 
OF the Sexes 

T HE process of sexual reproduction shows two 
remarkable features, namely, that in all but 
some of the lowest organisms there is gametic 
differentiation, the male and female gametes being 
morphologically and functionally distinct, and that 
there is, in some plants and most animals, separa¬ 
tion of the sexes, the two kinds of gametes being 
produced by different unisexual zygotes. 

The former phenomenon may very reasonably 
be interpreted as showing a division of labour. 
The female gamete is larger and contains, or is 
associated with, food stores, which may be utilized 
by the developing embryo, while the small male 
gamete is more motile and seeks out the less active 
egg prior to fertilization. Such a division of labour 
would appear to have a selective advantage and 
so would be favoured 

Hie reason for the separation of sexes is, on the 
other hand, not so easy to understand, more 
especially as it is far from being a universal property 
of sexual reproduction. A number of arguments 
have been put forward seeking to account for the 
known frets, and nearly all of them, in some way or 
other, relate imisexuality to differentiation of the 
gametes. Two fairly recent examples may be 
mentioned. 

Waddington 1 discusses the phenomenon in the 
following words : ‘‘Probably, then, the original 
mechanism [of sex determination] was an alterna¬ 
tive mode of reaction in the gamete itself. . . , 
Usually, however, the time at which the alternative 
is decided is pushed further back in the life cycle, 
probably on a safety first principle. Eventually, 
in the higher animals and plants, the sex deter¬ 
mination of a gamete has been pushed back to 
the fertilization of the zygophase before”. The 
sexes are separated supposedly in order to ensure 
that the gametes are differentiated. 

In the higher plants, however, separation of the 
sexes is sporadic rather than regular, although the 
gametes and their associated tissues are as success¬ 
fully differentiated, morphologically and function¬ 
ally, as in animals. Furthermore, in certain plants 
and animals the sex of a unisexual individual may 
be controlled environmentally though its gametic 
differentiation is perfect and regular. Nor should 
gametic differentiation itself be regarded as a 
necessary part of sexual reproduction. Many 


Th&llophyta have successful sexual reproduction 
with no differentiation, or, at least, no morpho¬ 
logical differentiation of the gametes. Thus sexual 
separation, can scarcely be considered to be merely 
a predetermination of gametic differentiation, 
though this aspect may, of course, play some part 
in the evolution of the dioecious state. Any 
hypothesis seeking to account for unisexuality in 
most animal^ must also provide a reason for the 
widespread hermaphroditism in plants. 

Altenburg* has advanced a different view. He 
notes that hermaphroditism is related to sluggish¬ 
ness and sessiiity. Then by means of a highly 
ingenious argument he concludes that the 
monoecious and dioecious states are adapted to the 
minimization of the work involved in reproduction. 
Thus insect-pollinated plants are, he claims, all 
hermaphrodite, as they need expend little work in 
the production of male gametes, the insect en¬ 
suring that the pollen is transferred to a stigma ; 
so they can distribute the reproductive load evenly 
between individuals only in this way. Wind- 
pollinated plants, on the other hand, expend relat¬ 
ively more energy in the production of pollen, 
much of which is lost in the air, and, the male 
and female loads being more nearly equal, they 
may as economically be dioecious as monoecious. 

A similar argument is advanced for sessile and 
motile animals. Sessile forms have, like wind- 
pollinated plants, a large male load and so are 
indifferently hermaphrodite or unisexual. Motile 
animals may minimize the expenditure on sperm 
production by transference following coition, and 
so should be analogous to insect-pollinated plants. 
They are, however, unlike the plants in that they 
are not in general hermaphrodite. The mason 
given for this is that they overcome the difference 
in male and female reproductive loads by poly¬ 
gamy, sexual dimorphism and sexual differences 
in life-span. 


There are a number of objections to this argu¬ 
ment. In the first place* it is not efrar why fraoly 
motile animals should be hennajhrodi^ 
than sluggish ones, when insect-poHinated plants 
are supposedly less often unisexual ‘ 
ophilous forms, In the second 
goes too frr in supposing that afliusec 
plantaarehexinaphrodifr. StientOtfU *^ 
dioicum and Rub** Cham&morus are 
dioeoions entomophUcmlhriiw; J 
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of the sexes is actually leas common among 
uueot-polllnated species is difficult to say as 
the available records are not always trustworthy, 
though some such correlation is suggested (cf. 
Lewis*). Kinally, it is far from certain that wind- 
pollinated plants do in general produce more pollen 
per seed set than do insect-pollinated ones. Extreme 
examples of excessive pollen production by both 
kinds of plant could be cited, but it is doubtful 
whether statistics adequate to settle the question 
have been obtained. The same may be said of 
sperm production by animals. Until these ob¬ 
jections have been successfully met, Altenburg’s 
hypothesis cannot be accepted without crippling 
reservations, though it may be applicable to special 
cases. 

Sexual Reproduction and Separation of the 
Sexes 

There is, however, another approach to the 
question which helps to make clear the reasons 
for sexual separation occurring in some cases and 
not in others. 

First of all, it is necessary to dismiss the 
developmental-genetic idea that separation of the 
sexes is of necessity related to gametic differentia¬ 
tion. Such differentiation has its own function in 
relation to nutrition of the ensuing zygote and U 
present, often in an elaborate form, in both 
hermaphroditic and unisexual organisms. The 
morphological analogy between gametic and zygotic 
differentiation is only misleading. 

There is, however, one inevitable consequence 
of the dioecious state which enables us to under¬ 
stand its occurrence. If the sexes are separate, 
fertilization must always involve gametes from 
different zygotes and, in the vast majority of cases, 
these zygotes must be genetioally distinct. It is 
essentially a meohanism for the promotion of out- 
breeding. 

Now the importance of sexual reproduction to 
living organisms is that by its aid a higher degree 
of hybridity and effective recombination may be 
achieved than would be possible with purely asexual 
propagation. An increase in the effective recom¬ 
bination allows of a more rapid response to the 
action of natural selection (Fisher*, Muller', Darl¬ 
ington*). Thus outbreeding is an essential feature 
of sexual reproduction in that it necessarily leads 
to greeter hybridity and so, ultimately, to a greater 
response to selection, than does inbreeding. It is 
not dear that the maximum advantage will always 
fallow from outbreedihg. On the con¬ 

trary, theft is some evidence that species have an 
optbnitoi degree «f hybridity, whkh optimum may 
dqpenil qa the environment. Tbjh question is, how- 
«ftr, too ftrogfex end uncertain to be given 


detailed consideration here. It is sufficient to note 
that outbreeding is an essential part of* sexual 
reproduction. 

It is, then, easy to see that unisexuality is of 
advantage by virtue of its ensuring some degree 
of outbreeding, and hence its occurrence is a simple 
adaptation for the more successful results of sexual 
reproduction. 

There are, however, other mechanisms which 
will achieve the same purpose. Incompatibility 
is found in Angiosperms and the Fungi, and also 
most probably in the sea squirt Cwma. In the 
Fungi it apparently depends on the aversion of 
the haploid hyph®, and in the Angiosperms on a 
rather complex relation of the pollen tube and 
stylar tissue. The genetioal basis of incompati¬ 
bility varies, though in Angiosperms it is usually 
of the type first described m NicoUcma by East. 
A related mechanism is that of illegitimacy found, 
for example, in Primula and Lythrum. It differs 
from incompatibility in that it is dependent on 
the genetical relations of the zygotes bearing ovule 
and pollen, and not on the genetioal relations of 
male gamete and female zygote. These species, 
together with others, also show heterostyly, which 
presumably encourages crossing, though the efficacy 
of this mechanical method is open to doubt, as it is 
so frequently accompanied by an incompatibility or 
an illegitimacy mechanism Protandry, protogyny, 
special floral arrangements and other devices could 
also be listed. 

Now these various methods, though widespread, 
are rarely, if ever, found where the sexes are 
separated. They are alternatives to unisexuality. 
So our conclusion that the separation of sexes is 
simply a method of encouraging cross-breeding is 
strengthened, as such encouragement is the only 
effect common to all these mechanisms. 

Distribution op Outbreeding Mechanisms 

If we are to regard unisexuality simply as one 
of a number of outbreeding mechanisms, it is 
necessary to account for the fact that it is frequently 
found in some groups, for example, the higher 
animals, but rare in others, for example, the higher 
plants, being often replaced in the latter case by 
one or other of its alternatives. 

To understand this, let us compare the action 
of unisexuality and incompatibility. In a dioecious 
species an individual can cross with only a portion 
of the remaining population, namely, those of the 
other sex. Unless some way is available whereby 
each individual of at least one sex can seek out 
a member of the other sex with which to mate, 
so ensuring that its gametes are not wasted, there 
must be a large loss of reproductive energy duo 
toraakLwtribution of the gametes. In most 
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animals such wastage is, however, much reduced 
by the presence of such a discriminatory mechanism 
whereby the motile male seeks out the female and 
transfers sperm directly to the egg by coition. 
This cannot be done in higher plants. 

The incompatibility mechanism is superior to 
unisexuality in that it leads to less gametic loss 
where indiscriminate mating prevails. In the 
Nicotiana type of behaviour, pollen only fails to 
function when it falls on to the stigma of a plant 
carrying the same allelomorph of the incompati¬ 
bility gene as does the pollen itself There may be 
a very large number of such allelomorphs More 
than a hundred have been found in wild Trifolium . 
The actual gametic loss is inversely proportional 
to the number of allelomorphs and so may be 
very small Hence the incompatibility mechanism 
lias an advantage over unisexuality where no 
discriminatory mating is possible. On the other 
hand, no easy mechanism, such as mobility, can 
be developed to assist discrimination where so 
many genetic classes are involved. So unisexuality 
with discrimination may exceed incompatibility 
in efficiency, in the case of motile organisms, where 
the loss due to unisexuality can bo reduced 
effectively to zero. Furthermore, there must be 
some mechanism for sorting out incompatible 
male gametes before they meet the egg, or otherwise 
loss of female gametes may result. This is done 
in the higher plants by the stylar tissues, but it 
would not be possible in most animals where 
fertilization takes place in a duct or m open water. 

Hence it can be seen that there is a reasonable 
explanation for motile animals depending mainly 
on unisexuality while higher plants usually 
adopt incompatibility or an analogous system of 
gametic discrimination. In the former case, 
wastage from separation of the sexes is reduoed 
by means of mate discrimination, whereas an 
incompatibility mechanism would be difficult to 
operate. In plants, mating discrimination is 
difficult but incompatibility easy to operate. 

The above remarks about incompatibility apply 
equally well to the closely allied illegitimacy 
mechanism The other outbreeding devices found 
in plants may also be considered in a similar way. 
Protandry, for example, discourages self-pollination 
in the same flower, where its risk of occurrence 
would be greatest, while ensuring that the rest of 
the population are capable of receiving the pollen 
after its release. It is not, however, a fool-proof 
device for securing outbreeding. 

Thus unisexuality may be regarded as one of a 
number of devices which arise by reason of their 
encouragement of outbreeding.' The one to be 
adopted in a particular species depends on its 
speoial features, though the most suitable mech¬ 
anism may not always develop. Thus if the dis¬ 
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advantage of wastage following on separation of 
the sexes in a plant is less than the advantage 
gained by the encouragement of outbreeding, 
unisexuality might occur but would be liable to be 
weeded out as soon as environmental conditions 
reversed the magnitudes of these opposite effects. 
So the dioecious state is a transient feature of 
some Angiosperms. It is also dear that some 
species which are in a stable environment, to which 
they arc highly adapted, may find recombination 
a disadvantage and so suppress outbreeding 
mechanisms or even substitute inbreeding adapta¬ 
tions as in Pisum and Tritieum , where premature 
anthesis vitiates a highly developed crossing 
mechanism. This is easier to do where the sexes 
are not separated. ‘Fertility 1 ' allelomorphs are, 
for example, known at the incompatibility loci 
of many plants which normally show this particular 
outbreeding mechanism. But to reconstitute 
hermaphrodites from highly developed unisexual 
species would seem to be more difficult. Hence 
inbreeding mechanisms are commoner, or at least 
more obvious, in plants than in animals. The 
marked sexual dimorphism of animals, developed 
as an ancillary arrangement for the more effective 
operation of the outbreeding mechanism, has 
prevented a return to hermaphroditism in any 
special cases where inbreeding would be 
desirable, except by the adoption of extreme 
devices, as in Pediculus. 

Gynodioecy should not be confused with uni¬ 
sexuality in this connexion, It resembles uni¬ 
sexuality in that a proportion of the individuals 
are female, but differs in that the remainder are 
hermaphrodite, not male. Clearly the females are 
at a disadvantage as compared with the herma¬ 
phrodites, since they produce but one kind of 
gamete. Hence gynodioecy will only survive where 
the females enjoy some compensating advantage, 
which is most likely to depend on the outhred 
nature of their offspring. My colleague Dr, Lewis 
has shown* that the equilibrium proportion of 
females is directly dependent on the magnitude of 
this advantage ; so such gynodicscious species have 
a ready means of adaptation to change in the 
hybridity optimum. The proportion of females 
and so of outbreeding increases with increasing 
advantage of hybridity and decreases as the 
advantage of hybridity decreases. Thus gyno¬ 
dioecy, unlike unisexuality, is a highly adaptable 
outbreeding mechanism, 
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A NATIONAL ATLAS OF BRITAIN 

By Prof. E. G. R. Taylor, 

Birkbeck College, London 


THIN ft few days of the appearance in 
Nature of an article upon the proposed 
National Atlas 1 , an afternoon meeting of the Royal 
Geographical Society devoted to a discussion of 
the project was opened by the present'writer as 
chairman of the National Atlas Committee. A 
verbatim report of the proceedings appears in the 
current (February) number of the Geographical 
Journal , but since the discussion has already borne 
practical fruit, and since further arguments for 
pressing forward with the Atlas have been provided 
by publio events, it appears that a useful purpose 
will be served by examining the points upon which 
agreement has been reached. 

Prof. Kenneth Mason, chairman of the meeting, 
recalled that the urgent need for a National Atlas 
was first realized when the Society was asked to 
give evidence before the Royal Commission on the 
Geographical Location of Industry and of the 
Industrial Population. A portfolio of maps was 
laid before the Commission, including many that 
were then drawn for the first time, as, for example, 
the actual distribution of the industrial (as opposed 
to the general) population, the pattern of unem¬ 
ployment distribution, and maps showing the 
relative accessibility by rail of the principal towns 
of England and Wales in terms of time. Accessi¬ 
bility was a point stressed also by a road map on 
which was indicated the degree of likelihood of 
interruption of traffic by snow. This particular 
map, based though it was on the specialized 
knowledge of Mr. L. C. W. Bonacina and Mr. 
Gordon Manley, was rather sceptically received, yet 
the warnings that it conveyed and the silent advice 
that it offered have been abundantly justified 
during the present winter. Indeed, it is not too 
much to say that had this series of maps been 
consulted, the selection of centres for the location 
of reserve stocks of food and fuel, and the choice of 
boundaries for supply regions, could have been 
made ft* more efficiently than has seemingly been 
the case. The excuse so often made by the respon¬ 
sible authorities that not shortage of supplies but 
delays and difficulties of distribution ate responsible 
fbr deprivation atari distress is one that demands 
probing. 

It is iu^eW<srthy, however, that in their recently 
pnttiflhed report* the members of the Royal 
Comm 

uarfhlness of the pwfa start,bstip,them, and 
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later volume. Should the recommendations of the 
Commissioners be implemented, then the strength 
of the arguments for a National Atlas must prove 
irresistible, for it would provide an obviously useful, 
even indispensable, adjunct to “Collection and 
co-ordination of information relating to location of 
industry, now in the possession of the various 
government departments”, to “Research ; and 
collection of information as to the various natural 
resources—land, agriculture, amenities, etc.—that 
may be affected by industrial location”, to name 
but two of the tasks with which the proposed new 
Central Planning Authority would be charged* 
Moreover, with the National Atlas lying open at the 
appropriate page, chapter and verse could be given 
for the “Advice to government, local authorities 
and industrialists as to problems of location” 
which the Central Planning Authority would be 
empowered to offer*. 

It is indeed the case, as the general discussions at 
the British Association and at the Royal Geo¬ 
graphical Society have shown, that, in principle, 
the plea for a National Atlas finds general accept' 
anoe. Nevertheless, an actual Atlas might well 
fail to achieve usefulness on three or four counts, 
as, for example, if the information it contained was 
not entirely reliable or up to date, if the style of the 
maps was too academic or otherwise unsuited to 
the general public, if the price of the Atlas put it 
beyond the reach of all but well-to-do individuals 
and public bodies. 

On all these points the latest discussion has 
provided information and advice of positive value. 
In the first instance it is dear that despite the 
generously offered co-operation of scientists, the 
Atlas would fail of its object if access could not be 
secured to official statistics before their publication 
in Blue-book form. This is essential, not only to 
avoid a double time-lag, but also because the 
methods employed in grouping statistics for tabu¬ 
lation often render them unsuitable for plotting on 
a map. The obvious corollary is that the Atlas 
must have official status, since such facilities could 
not be granted to a commercial firm or to private 
persons. 

In respect of the style of the maps, there need 
be little apprehension, since the long experience 
and exceptional technical skill of the Royal 
Geographical Society’s drawing-office is generously 
plaoed at the OemmitWe disposal for expert- 
mental wo*. Nevertheless the discussion brought 
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out an important poBsibility which had perhaps 
been overlooked. It was pointed out that the 
Atlas would undoubtedly be drawn upon frequently 
for newspaper maps, maps to illustrate articles and 
lectures, lantern-slides and the like, so that it 
would be very desirable to bear in mind what 
would be the appearance of a photostat oopy or 
half-tone block made from any Atlas map: 
significant detail printed, for example, in blue 
would, of course, be lost It is here perhaps not 
irrelevant to note that the secretary of PET 
(Political and Economic Planning) in a written 
reply to a criticism by the writer of the weak and 
faulty map illustrations in that body’s recent 
memoir on Location of Industry, took up the point 
of view that economists did not profess competence 
in cartography and would welcome a reliable souroe 
from which illustrative maps could be obtained at 
will. 

The question of how to make a National AtlaH 
accessible at relatively small cost to all those 
requiring to use it has not been lost sight of, and 
there has been a general consensus of opinion that 
the Atlas should be published serially as and when 
individual maps or groups of maps are completed. 
The Director General of the Ordnance Survey, 
speaking from his unrivalled knowledge of the 
distribution to the public of national maps and 
plans, expressed the view that the sale of single 
sheets should be made possible, thus allowing 
many people to participate cheaply in the benefits 
the Atlas could afford to their particular interests 
As another speaker remarked, motorists, salesmen, 
publicity agents, and many others might require 
the maps dealing, for example, with transport, 
amenities, or industrial location, while they would 
have no interest in maps of fisheries, geology, and 
the like. On the production side, the sale of single 
maps might introduce difficulties, but there is no 
doubt of the importance and the feasibility of the 
second suggestion coming from Major-General 
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M&oleod, namely, that the Atlas should be ‘tied* 
to the series of national plans and surveys (the 
ordnance maps) by the adoption of the metric grid 
recommended by the Davidson Committee. By 
the use of a suitable projection, and by substituting 
the rectangular lines of the grid for the curved and 
converging lines of the ordinaiy graticule, a basic 
source of difficulty, confusion and error to which 
the non-geographical map user is prone is at once 
removed. The position of any point can be 
exactly determined, and since it is proposed to 
place an • identical grid on all the maps in the 
National Atlas irrespective of scale, a means of 
accurate enlargement or reduction is immediately 
at hand when it is required to make comparisons 
between maps on different scales. The original 
plan to make the one to a million scale the basic 
scale of the Atlas has been seriously challenged on 
two grounds : that it would make the Atlas 
as a whole too heavy and bulky to handle, besides 
the individual sheet being too large for the ordinary 
desk or table, and that it would require the use of 
sheets of paper of unusual size whioh would greatly 
increase the prime oost. Experiment has proved 
that a scale of 1 : 1,250,000 for the largest map, 
that of England and Wales J obviates both these 
disadvantages, disadvantages which would so repel 
the public whioh it is desired to reach, that they 
must be eliminated at all costs. 

It is pleasant to be able to record that funds are 
iff sight for the printing and distribution of 
numbers of blank base maps cm which individual 
scientists will be invited to plot their contributions. 
When a sufficient number of such manuscript maps 
is in hand, it is confidently expected that they will 
provide in themselves convincing arguments for 
that official approval and for that public or private 
financial support which, once secured, will quickly 
bring a National Atlas into being. 

1 kattm, 144, m (me), 

* Report of the Xoyal Corambaton on the Distribution of the Industrial 
Population, 1940, p 803. 


THERMODYNAMICS AND THE STRUCTURE OF MATTER* 

By A. R. Ubbelohde, 

Royal Institution, London 


T HE equilibrium positions of atoms and mole¬ 
cules in oondensed phases are the result of 
an interplay between the forces of repulsion and 
attraction, and the thermal motions in the sub¬ 
stance. This explains why thermodynamio con¬ 
siderations can make important contributions to 

* Bated on a course of lecture* delivered at the Royal Institution 
on November 1, 8, 16 and 28. 


theories of the structure of matter. Advances in 
the knowledge of various crystal structures have, 
on the other hand, led to considerable progress in 
thermodynamics. 

One of the properties of crystals jUhistratiQg this 
statement is the ‘lattice energy’, 'Which oan be 
defined as the beat of sublimation atabsolute 
zero. The intermoleatilsr forms* that )e«d to 
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phenomena such as deviations from the perfect 
gas equation, capillary and adsorption processes, 
and the broadening of spectral lines, also lead to 
the arrangement of all molecules in regular crystal 
lattices at sufficiently low temperatures. In 
different orystal lattices, repulsive foroea nearly 
always arise from a common cause, namely, the 
interpenetration of electron clouds around indiv¬ 
idual atoms For discussing energetics, crystals 
are therefore best classified according to the pre¬ 
dominant force of attraction. The highest lattioe 
energies are observed when the predominant force 
is due to covalency (for example, diamond, 
135 kcal./mole), or electrovalency (for example, 
common salt, 181 kcal /mole). A special case 
of electro valency arises for metal lattices, in which 
the negative ions are electrons, the small mass of 
which leads to special quantum-mechanical foroes 
(for example, sodium, 26 kcal./mole). When the 
predominant attraction is due to permanent 
dipoles, the lattice energy is considerably smaller 
(for example, ammonia, 7 kcal /mole). If hydrogen 
atoms are present in the crystal, the close approach 
of the hydrogen atom, forming part of one dipole, 
to another polar atom, may lead to ‘hydrogen 
bonds’ 4 . Knally, the predominant attractive 
foroes may b© due to polarization In rare but 
interesting orystal lattices such as chlorine hydrate, 
C1,.8H,0, and krypton hydrate, Kr.6H a O, the non¬ 
polar chlorine and krypton are polarized chiefly 
by the permanent dipoles of water. Polarization 
due to zero point motion of the electrons around 
each atom leads to the much commoner ‘dis¬ 
persion forces’, such as predominate in the crystal 
lattices of inert gases and non-polar hydrocarbons. 

In principle, the experimental measurement of 
lattioe energies would involve a determination of 
the heat of sublimation at any one temperature, 
followed by extrapolation to absolute zero, using 
the specific heats of crystal and gas. Lattice 
energies are, however, seldom known with sufficient 
accuracy at present to give full significance to this 
correction. This is partly due to the fact that the 
vapour pressure of most crystals is too low to 
permit a direct calorimetric measurement of the 
heat of sublimation. Numerous indirect deter¬ 
minations depend on two thermodynamic rules: 

(1) The Clausius Gapeyron equation, which 
states that the heat, &H> absorbed in any change 
of phase can be calculated from the volume 
change, aF, and the temperature coefficient of 
the equilibrium pressure, P % according to the 
formula A# HP &V(dPjdT ); 

(2) Hess’s Law, which states that the total 
heat required to proceed from any state 4 to a 
ttta/te B df the system dost not depend on the 

route. 

The first of these rules is commonly applied in 


evaluating heats of sublimation from .vapour 
pressure curves. Manometric measurements of 
the vapour pressure are only possible for a few 
solids, such as carbon dioxide, but for solids with 
low vapour pressures the effusion method* has 
been used. A lattice energy of great importance 
is that of solid carbon, which has been tentatively 
evaluated from vapour pressure measurements on 
carbon arcs*. The Clausius Clapeyron equation is 
also used in calculating the lattice energy of poly¬ 
morphs stable at high pressures* 

An important example of the use of Hess’s Law 
is presented by ionic lattices, for it is difficult to 
make direct measurements on changes of the type 

[NaClJ -* <Na + ) f (Cl") + 181 kcal 

HOlld gftfl gH8 

In this example, the heat of sublimation is cal¬ 

culated by summing the successive steps: 

[Nad] * [Na] 4- }(Cl a ) (Na) + 

solid solid gas gas 

(Cl) + —°*. 1 (Na+) + (Cl"). 

gas gas gas 

for which the heat changes are obtained by 
calorimetry, vapour pressure determinations, or 
spectroscopic measurements*. An obvious weak¬ 
ness is that errors in the various steps may be 
cumulative. 

Theoretical calculations of lattice energies aim 
at correlating crystal structures with heats of sub¬ 
limation, and other properties of the crystal, and 
have met with considerable success in suitable cases’. 

As the temperature of a crystal lattice rises 
above 0° K., it acquires various forms of thermal 
energy. The contribution due to lattice vibrations 
is best considered separately, before discussing the 
contribution due to other ‘modes of motion’. 
Among the phenomena which give fairly direct 
information about the lattioe vibrations in various 
crystal structures are the specific heat, the tem¬ 
perature variation of the intensity of X-ray 
reflection from various orystal faces, and the 
thermal expansion. 

In the region of temperatures where the law of 
Dulong and Petit applies, the specific heat is 
independent of crystal structure. At lower tem¬ 
peratures, the specific heat falls off, and Einstein 
was the first to calculate the vibrational energy 
E of orystals in terms of a single frequency v, 
characteristic of crystal structure, obtaining the 
well-known expression, for a crystal of N atoms, 
B-N [Av/(c*^ y ~ 1)]. 

A consideration of even simple models shows, 
however, that the thermal motions of atoms in a 
lattice must be interdependent, or 'coupled’. More 
complete theories of lattice vibrations must take 
into account the existence of a whole spectrum of 
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frequencies. Jn this spectrum there must exist 
frequencies the wave-length of which is mueh 
greater than the lattice spacing, and a maximum 
frequency the wave-length of which is twice the 
lattice spacing Owing to the very large number 
of frequencies (some 18 x 10” per gram atom) 
distributed in the vibrational spectrum, some 
method of approximation must be devised in 
calculating their contribution to the vibrational 
energy. A successful approximation was proposed 
by Debye, who replaced the spectrum of a real 
crystal by the more easily calculated spectrum of 
a continuum. The only reference to a discrete 
lattice structure was introduced by breaking off 
the spectrum of the continuum at a maximum 
frequency Debye's expression for the vibra¬ 
tional energy of a crystal 

m /> e/T * 

E = 9 RT (jY f *— , where 6 -• -jr. 
' 0/ J , (e*-l) * 

bears about the same relation to experiment as 
van der Waals* expression does to actual deviations 
from the perfect gas equation. 

The spectrum of real crystals differs from that 
of Debye's continuum both in showing a wave 
velocity decreasing with rise in frequency, in 
place of the constant value assumed for a con¬ 
tinuum, and in showing a preferential distribution 
of frequencies around oertain values, in place of 
the smooth distribution for a continuum. Formula; 
have been proposed for the vibrational energy of 
crystals, involving more than one 0 parameter, 
but sinoe empirical equations automatically gain 
m flexibility by increasing the number of adjust¬ 
able parameters, it is not yet possible to assess 
their theoretical importance® in detail. 

One disadvantage of specific heat measurements, 
as a clue to the thermal vibrations of atoms in 
crystals, is the very fact that a whole series of 
measurements can be summed in terms of only 
one parameter—the characteristic temperature 0— 
which can be related to crystal structure. In 
principle, much more direct information about the 
*mode of motion’ of the atoms is obtainable from 
measurements of the decreased intensity of X-ray 
reflections with rise in temperature. The intensity 
of reflection I T at temperature T from crystal 
planes with lattice spacing d is given by the 
expression 

It - Ur", 

where M — 4rr* u t jd t i 7* is the intensity at 0° K., 
and is the mean square displacement of the 
atoms normal to the crystal plane, due to thermal 
motion. The effect can be demonstrated by a 
simple model, and has been used in studying 
thermal vibrations in ionic and metal lattices*. It 
also indicates the zero point motion of atoms in 
a lattioe at 0° K. 
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The heat motions of the atoms fend not only to 
a decrease in the intensity of X-ray reflections, 
but in addition to thermal expansion of the 
lattioe. This is due to the atoms vibrating in a 
field the law of force of which is non-harmonic. 
A simple expression relating the coefficient of 
thermal expansion a with the specific heat C v> the 
volume Vf, and the compressibility X 0 , is 
(a F,)/(CA) - -dlog vjf/dlog F. 

For most crystal lattices, the maximum frequency 
v v decreases as the volume V increases, and in 
this case the lattice expands with rise in tem¬ 
perature. A correlation of thermal expansion with 
crystal structure is as yet limited to isolated 
cases 1 *. 

In crystals containing hydrogen, a special 
method of studying lattioe vibrations involves the 
replacement of hydrogen by deuterium. This 
leads to expansions of the lattioe in oertain cases, 
and the interpretation is simplified owing to the 
localization of the ohange at specific bonds in the 
crystal 11 

A limited number of crystals have other means 
of acquiring thermal energy, in addition to vibra¬ 
tions of the lattioe. As a rule, these are detected 
by accurate specific heat determinations. The 
main features of accurate calorimetry can be 
summarized under the headings of accurate 
oontrol of the supply of heat (usually by electrioal 
means), accurate measurement of the rise in 
temperature of the substance (usually with a 
resistance thermometer or thermocouple) and 
accurate oontrol of the heat exchange with the 
surroundings, obtained by suspending the calori¬ 
meter in a high vacuum, and surrounding it with 
an 'adiabatic 1 mantle maintained approximately 
at the temperature of the calorimeter. 

When other means of acquiring thermal energy 
are present in the crystal, they show up on the 
specific heat ourve by a 'hump 9 , that is, a sharp 
rise in specific heat above the normal vibrational 
value, followed by an even steeper fall. Other 
properties of the crystals, such as the magnetic 
susceptibility, the dielectric constant, and the 
refractive index may vary rapidly qver the same 
region of temperatures as the specific heat anomaly, 
and can be used as additional means of studying 
the phenomena, or for demonstration in a lecture. 

Typical examples are the taransformation in 
nickel (ferromagnetic-paramagnetic), the change 
from ordered to disordered alloy in P-hrase, and 
the (presumed) rotation of methane and Other 
hydrocarbons in their crystal lattices above a 
oertain temperature, though many other eases 
are known. The almost catsMmpyo intake of 
thermal energy in those oases ia dne tols.dcK 
operative effect between 
which may be 
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rotation of methane. The crystal forces restraining 
rotation are due to the interaction of neighbouring 
molecules, which maintain preferred orientations 
in the lattice at sufficiently low temperatures. The 
thermal energy required by isolated molecules to 
overcome these restraining forces, and to rotate 
freely, may bo quite large, but once they are 
rotating their restraint on their neighbours is 
lessened. Further molecules will thus have to 
acquire leas thermal energy in order to rotate 
freely; the transition to complete rotation has 
analogies with on autocatalytio process 19 . This 
explanation is substantiated by experiments on 
the specific heat anomaly of methane with increas¬ 
ing amounts of krypton in solid solution 1 *. The 
krypton atoms lessen the mutual restraint of 
neighbouring methane molecules, acting as lubri¬ 
cants, with the result that the abnormal intake of 
heat becomes less and less catastrophic. 

The problems and results of calorimetry are of 
importance both for theories of crystal structure, 
and also in the calculation of equilibrium constants. 
The entropy of a solid oan be written 

S --- 8 t + fc p dTIT, 

and for a perfect gas, 8 = 8,'+ Jb v dTjT — 

Jl log, P> where So, S#' are the (arbitrary) 
entropy constants. In order to calculate equili¬ 
brium constants solely from heats of reaction and 
specific heats, that is, from calorimetric measure¬ 
ments, it is necessary to evaluate these entropy 
constants. The solution proposed by the Nemst 
heat theorem can be stated in such a way that 8 0 


for Bolide is zero, so that St for gases can be deter¬ 
mined from the vapour pressure curve. Cases are 
known, however, where the assumption 8t » 0 for 
the crystal does not agree with experiment. The 
simplest example arises in crystals of molecules sueh 
as NO, CO, N,0, in which the molecules appear to 
have random orientations below the lowest tempera¬ 
ture of measurement 14 . As a result, the experimental 

evaluation of the integral 8 =» Jc p dTjT misses 

out a specific heat ‘anomaly’, merely because of 
the experimental difficulty in making measure¬ 
ments at still lower temperatures. The constant 
S Q appears to be greater than zero, in compensa¬ 
tion. 

Interpretation of these and of other departures 
from the Nemst heat theorem is greatly facilitated 
by a knowledge of the crystal structures, and 
presents one more illustration of the interde¬ 
pendence of thermodynamics and theories of the 
structure of matter. 
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OBITUARIES 


Sir Charles Hsgbert Wright 
QIR CHARLES HAGBERT WEIGHT, who died on 
Maroh 7 last at seventy-seven years of age, was a 
notable librarian, a man of letters and a characteristic 
London figure. Re was a main of strong personality 
tempered with kindness. To describe him as a born 
Hluirian may be thought to do him less than justice. 
He possessed that logic of mind, energy of character, 
organising ability and power of handling men which 
are as necessary to the librarian of a great library 
As to the man of bushtees. To these qualities he added 
a wide knowledge languages and a love of literature. 

Sto GhajrWa association with the London Library 
began-wme forty-si* yean ago, when the library was 
nwwb smaller than it is to-day. His .wide circle of 
iticksds aaaUed him to acquire valuable donations 
nod to coHeet necessary ftm^is for new 
i'in Ufifi and for eubeeqaent e*tsnaions. He 
i«Imps library bee to play 



in the advancement of learning and was successful 
in inculoating in his staff the feeling that they too 
were concerned in this work. 

From suoh a library as the London Library long 
arms stretch out, embracing the globe and gathering 
continually material for the enrichment of its stores 
of information. In hie extensive travels Sir Charles 
made and improved such contacts, without which 
no great library can function effectually. Nor does 
a sometimes insufficiently appreciative public always 
realize that the services rendered by suoh a library 
depend on the smooth running of a train of mechanism 
comprising many wheels, I well remember with what 
interest Sir Charles explained to me, many years ago, 
the details of the hidden silent machinery in the 
London Library, much of which he had himself 
designed. 

Hussion subjects claimed the first place in Sir 
Chariest literary interest*. Yet his book “Nicholas 
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Fabn c^p Peiresc”, published in 1926, came within 
the field of science, As he said, “Here we have the 
phenomenon of an antiquarian who was equally 
engrossed m medicine and surgery, in astronomy and 
scientific research”. The combination of naturalist 
and antiquary in his uncle, Edward P. Wright, may 
have given him a lead in that direction. Through 
his brother, Sir Almroth Wright, ’ the celebrated 
pathologist, Sir Charles had many contacts with the 
scientific world, and he always endeavoured that the 
committee of the London Library should uiolude 
scientific men. Alfred Russel Wallace and Sir 
Archibald Geikie were among the well-known men 
of science who served in this capacity in his time. 

Although the London Library is essentially a 
library of general scope, its extent implies that it 
should contain valuable collections of scientific works. 
Sir Charles endeavoured espectally to secure what¬ 
ever he thought would be of value to future historians 
of science, and the Library's extensive representation 
in the history of science and of medicine is of special 
value to scientific men. S C. Bradford. 


Prof* S. Lees 

Pkof. Samuel Leks held the Chance chair of 
mechanical engineering at the University of Birm¬ 
ingham from October 1, 1931, until his death on 
January 27 last. The son of Alderman S H. Lees, 
of Salford, he was born in that town on August 26, 
1885. He received his early engineering training at 
Ferranti, Ltd., of Hollmwood and Charles Churchill 
and Co., Ltd. (afterwards The Churchill Machine 
Tool Co. Ltd.), of Broadheath, Manchester. Whilst 
ft student of the Manchester School of Technology 
he gained a Whitworth Exhibition m 1905 and a 
Whitworth Scholarship in 1906. At about this time 
he won a prize of £200, open to technical students 
generally of Great Britain, offered by Messrs. George 
Newnos, Ltd., in connexion with their periodical 
Technics* 

After proceeding to Cambridge he took his B.A. in 
1609, and later his M A He was awarded the 
Rayleigh and John Winbolt Prizes m 1911, became 
Hutchinson Student, and was elected m 1912 a fellow 
of St. John's College In 1913 he was appointed 
reader in applied thermodynamics m the Faculty of 
Technology of the University of Manchester. 

From 1915 until 1918 Lees was with the Navy, 
first as engineer lieutenant and afterwards engineer 
lieutenant commander. Most of hie war service was 
spent on research work at Portsmouth "Dockyard 
and concluded with a short spell at Famborough, 
After the War he returned to Manchester. From 
1919 until 1929 he was Hopkinson lecturer in thermo¬ 
dynamics at the University of Cambridge, and for a 
number of years director of engineering studies at 
fit. John's College. He left Conibridge to become 
consultant mechanical engineer to Silica Gel, Ltd., 
and spent some time in Baltimore, U.S.A., on 
problems concerning the application of silica-gel to 
industrial uses, 


After two years in industry, Lees returned to 
academic life to take the chair at Birmingham. Here 
he reorganized the research work of the Department 
of Mechanical Engineering and was engaged in the 
investigation of several problems having a bearing 
upon air-conditioning and upon internal combustion 
engine theory and practice. These included the air- 
cooling of metal surfaces, heat transmission through 
metals and loose aggregates, the study of delay-period 
phenomena in compression ignition engines, catalytic 
and other methods of improving combustion m 
engines of Ihis type, exhaust noise in internal com¬ 
bustion engines, electrical methods of indicating high¬ 
speed engines and the flow of gases through orifices 
and nozzles with the view of correlating experi¬ 
mental work with dimensional theory, fiome of these 
researches were in an incomplete but advanced state 
at the time of hie death. 

Prof. Lees Was a man of unassuming disposition 
and incapable of self-advertisement. A first-class 
teacher, a profound thinker on his subjects, helpful 
to the point of self-sacrifice to all with whom he was 
associated, his early death at the age of fifty-four 
years is a severe blow to the University of Birm¬ 
ingham and to hm colleagues, his staff and his 
students, especially foreign students, who had an 
affectionate regard for him. He leaves a widow and 
two sons. 

We regret to announce the following deaths : 

Prof. Alfred Bielschowsky, at Hanover, New 
Hampshire, U.S.A., for many years professor of 
ophthalmology at Marsburg and Breslau, and a leading 
authority on motor disturbances of the eye and the 
physiology and pathology of space sense, aged 
sixty-seven years. 

Prof. Edouard Branly, the pioneer in radio com¬ 
munication, on March 25, aged ninety-five years. 

Mr. E. T. Cottmgham, the well-known maker of 
scientific time-recorders, on March 20, aged seventy 
years. 

Sir Patrick Laidlaw, F.R.S., pathologist to the 
Medical Research Council, deputy director of the 
National Institute for Medical Research, on March 20, 
aged fifty-eight years. 

Mr. W. H. Lovegrove, formerly conservator of 
forests, Kashmir, on January 25, aged seventy-two 
years. 

Prof. E. Mapother, professor of clinical psychiatry 
m the University of London, formerly medical 
superintendent of Maudsley Hospital, on March 20, 
aged fifty-eight years. 

Prof. D. 8. Margoliouth, F.B.A., Laudum professor 
of Arabic in the University of Oxford during 1889- 
1037, on March 22, aged eighty-one years. 

Prof. W. S. Miller, emeritus professor of anatomy 
in the University of Wisconsin, on December 26* 
aged eighty-one years. 

Prof. Michael Siedlecki, professor of zoology in ♦He 
University of Cracow. f 

Dr, Werner Spolteholz, emeritus professor of 
anatomy in the University of Leipzig, on January 12* 
aged seventy-nine years. , . ^ ^ . 
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SHORT REVIEWS 


Anthropology of Archaeology 

Aboriginal Woman, Sacred and Profane 
By Dr. Phyllis M. Kaberry. Pp. xxxii + 294 + 8 
plates. (London : George Routledge A Sons, Ltd., 
103d.) 15s. net. 

R. KABERRY'8 observations among the 
aborigines of north-west Australia, of which 
certain of the results are given in this volume, mark 
a new departure in the study of the primitive peoples 
of that continent. While it is no new thing for women 
to enter the field of anthropological investigation with 
the specific objeot of illuminating the sphere of the 
woman among backward people—that is a matter 
of the anthropological history of more than a genera¬ 
tion—and Australian records include the names of 
more than one notable woman observer, Dr. Kaberry 
has approached the problem of the tribal woman 
from what in Australia is a new point of view. 
Hitherto, both in form and content, tribal life and 
organization have been assumed tacitly to be mainly 
the province of the male members of the group, with 
the female as an appendage or adjunct of the male, 
performing, it is true, certain functions essential to 
the continuance of the group and to the life of the 
individual* but otherwise of little significance. Here 
in Dr . Kaberry’a detailed reoord of the results of 
observations carried out among various tribes in 1334 
and 1935-36 is set out the evidence of how far the 
female members can be regarded as socially indiv¬ 
iduals* and how far the functions attributable to 
them pant beyond the ‘profane* in tribal life and 
enter Into the 'sacred' province* in which the male 
has hitherto monopolised the centre of the picture in 
anthropological investigation. 

If it be said that the results of Dr. Kaberry’s 
investigation enlarge considerably the conception of 
woman's status and function in the Australian tribe, 
thatiw*dbe no matter for surprise, at least for many 
whotovetegar^ previous records from this aspect 
wi&lomaressrveu She has, however, gone consider- 
atthr beyond most of her predeoeasoas by transcending 
the ft«m of tribal institutiona and extending her 


inquiry to 'oases’—in other words, by finding out 
how for these institutions work, how far they are 
elastic, so as to admit alternative modes of behaviour, 
and how far they are flouted by the conduct of 
individuals. As a result, the aboriginal woman emerges 
not merely as an anthropological specimen, but also 
as a human being and an individual—essentially of the 
feminine order. 

Herbert Spencer Betrayed 

With some account of the repudiation of the 
‘‘Descriptive Sociology" by his Trustees. By Alfred 
W. Tillett. Pp. x-f 68. (London : P. S. King A Son, 
Ltd., 1939.) 4*. 6d. net. 

R. TILLETT vigorously attacks the trustees 
of Herbert Spencer's will on the grounds : 
(1) that while the terms of the will required his estate 
to be applied to completing the publication of 
“Descriptive Sociology", which was uncompleted on 
Spencer's death, they acted ultra vires in publishing 
Dr. Rumney’s “Herbert Spencer, Sociologist”, in 
wliioh Spencer as philosopher and man is vilified ; 
and (2) that they determined the Trust and dis¬ 
tributed the balance of the fluid among the residuary 
legatees before the work, for which the trust was 
created, had been completed. 

Mr. Tillett, though advised to the contrary, still 
hopes that it will be possible to obtain a judicial 
pronouncement on the position he has taken up; 
and it is therefore undesirable to express any opinion 
here, even if the case were not one involving diffi¬ 
culties of interpretation, legal and other. There is 
no doubt that in such matters open accusation is 
better than underground insinuation. It may be 
pointed out, however, that the trustees had exercised 
every care in becoming discharged of their trust. 
Not only had the Court already varied the terms of 
the will to meet changed conditions, but also the 
opinion of the Attorney General was sought before 
the trustees took final action. With the legal position 
of the trustees thus clarified, in view of recent 
development In sociological studies, further ex¬ 
penditure in this direction seemed to be largely waste. 
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r Biology 

Keys to the Phyla of Organisms, including Keys to 
the Orders of the Plant Kingdom 
By Fred A. Barkley. Pp iv -f 40. (Missoula, Montana : 
Associated Student's Store, 1939.) 75 cents. 

N this pamphlet of thirty-nine pages, Dr. Barkley 
gives a series of dichotomous keys referring ohiefly 
to the orders of the various ‘plant’ phyla. The keyB 
have been drawn up to meet the needs of the author’s 
class in plant morphology and have been so con¬ 
structed as to reflect in large part the views of out¬ 
standing authors regarding certain groups. They are 
intended to give also a more or less comparative 
treatment of the ordinal category under the various 
phyla. 

Students who have a general knowledge of system¬ 
atic botany and zoology will find it useful first to get 
a bird’s-eye view of the classification employed by 
referring to the outline given on pp 26- 27. In this 
outline the sequence of phyla, classes and orders 
follows that of the keys, and only in broad outline, 
therefore, can the classification be regarded as an 
expression of relationships. Organisms as a whole 
are divided into four kingdoms : Monera, Protista, 
Phyta and Zooea Cohn’s old group ‘Schizophyta’ 
is retained as a division of the Monera and serves 
to include Cyanophyceec, Spiroqhfftsp and Sohizo- 
myoetes An unusually wide interpretation is given to 
the Protista, since this kingdom is made to include not 
only Protozoa and Farazoa but also all the organisms 
commonly classed as Alga? and Fungi. Bryophytes 
head the list of the phyla placed in the kingdom 
Phyta and are followed in turn by Pteridophytes 
and Spermatophytoe, the last phylum of which—the 
Anthophyta—includes the large number of orders 
into which Dicotyledons and Monocotyledons are 
divided. Apart from an occasional ohange of name 
and a different sequence, the orders of flowering 
plants are the same as those proposed by Hutchinson 
m “The Families of Flowering Plants”. In the keys 
to the orders a great deal of detailed observation is 
compressed, muoh of which will not prove easy 
reading to the elementary student, but the inclusion 
of a useful glossary (pp. 29^38) will help to get over 
the difficulty. J. R. M. 

Bibliography of the Larvae of Decapod Crustacea 
By Dr. Robert Gurney. (Ray Society, Vol. 125, fbr 
the Year 1937.) Pp. vii +123 (London: Bernard 
Quaritch, Ltd., 1939.) 12s. 6 d. 

HE preparation of bibliographies is often a 
thankless task, although few would deny their 
importance, The present example covers the litera¬ 
ture of the larvse of Decapod Crustacea (excluding 
the Euphausiacea) up to May 1939. It comprises 
three sections—an alphabetical list of authors, a 
classified catalogue in which the literature is arranged 
zoologically, and an index to genera. Some eight 
hundred titles are recorded. 

We have tested the work here and there both as 
regards completeness and accuracy, and have little 
criticism to offer. Every bibliographer knows that 


completeness is unattainable and even accuracy is 
curiously difficult to achieve. Nevertheless, we have 
noted only the following errors and omissions: the 
paper by Audouin and M. Edwards, 1828, on the 
nervous system of Phyllosoma, Dalyril’# “Powers of 
the Creator”, vol. 1, 1851, containing observations 
on Decapod larvae, Leach's earlier article on Megalopa 
of 1814, and Leeuwenhoek's letters of 1680 and 1700 
on the development of Crangon are omitted. Crawford 
and Smidt’s paper on Panulirus should be dated 
1922 and for ‘Larvae, p. 9” read “Larva, p. 309” ; 
Milne Edwards is not a hyphenated name and should 
be catalogued under Edwards ; Hornell's papers on 
Squilla*and Scyllarus were reprinted in a volume of 
“Microscopical Studies” in 1901; the reference to 
LmtifflUfl should be to the twelfth edition, Holmise, 
1707 ; and Slabber’s figure of the zoea larva should 
be dated 1769. 

Dr. Gurney is to be congratulated on the com¬ 
pletion of a valuable piece of bibliographical research 
and the Ray Society for having undertaken its 
publication, F. J. C. 

Basic Methods for Experiments on Eggs of Marine 
Animals 

By Ernest Everett Just. Pp. x-f89. (London: The 
Technical Press, Ltd., 1939.) 6s. not. 

T HE methods used in experimental investigations 
of the eggs and spermatozoa of marine inverte¬ 
brates depend very strongly on the adherence to 
some general rules. Some of these are set out in this 
little volume, which should be useful for beginners in 
the field of experimental embryology, and for the 
specialist whose work demands individual extension 
of methods. Whilst the techniques described apply 
to the gametes of American marine species, they are 
sufficiently general to be applicable also to the 
gametes of the same species, and to those of closely 
related species, in European waters. Dr, Just has 
developed his methods over a period of twenty-five 
years, so that the issue of this book was to be expected 
as a necessary supplement to his recently issued 
“Biology of the Ceil Surface”. In no wise can it be 
claimed to be a catalogue of all methods in use, but, 
nevertheless, the methods described, and especially 
those relating to preparations of fixed tissues, should 
be of value to cytologists. 

Notes on the Genus Dioscbrea in the Belgian Congo 
By I. H. Burkill. (Extrait du BuikUn du Jardin 
botaniqut d* VBtat , Vol. 15.) Pp, 46. (Bruxelles: 
Jardin botanique de l’Etat, 1939.) 

HIS important study is by one of the authors 
of the revision of the Eastern Dioscoreas. It 
will prove invaluable in compiling any general 
account of the genus in Africa, Twenty-three species 
are recorded with several varieties for some of them; 
two of the species are here described for the first time* 
These species of the Congo am attributed to she 
sections of which four torirt to the left. A deftnftiOfi 
of each section is given, and a key to the specie* is 
provided for each plurispeciSc section. A 
and synonymy of every aperies trill be 
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with a comprehensive statement of the known col¬ 
lectors and its distribution within and without the 
Belgian Congo. Many interesting notes are furnished 
on the depth below ground-level at whioh the tubers 
are seated, on their edibility and method of prepara¬ 
tion for food; poisonous properties; bulbil pro¬ 
duction and self-protective measures. Of peculiar 
interest and value are the discussions on the origin, 
evolution and “ennoblement*’ (improvement and 
refinement by selective cultivation) of the most- 
prized yams. It is indicated that some of the problems 
involved can only be solved in the field and that 
“the paper is intended to direct- all who are able to 
study the Congo Dioeooreas alive to points Worthy 
of their particular attention”. 

A debt of gratitude is due to Mr. Burkill for 
collating much valuable information from many 
sources and adding the results of his own patient and 
extensive research, both in the herbarium and in the 
field, which has cleared up several obscurities. 


Chemistry 

Perkin and Kipping's Organic Chemistry 
By Prof. F. Stanley Kipping and Dr. F Barry 
Kipping. Part 3. Revised edition. Pp. viii 615 
1030. (London and Edinburgh : W. & R. Chambers, 
Ltd., 1030.) 9s. 

F late years tliere has been a marked dearth of 
works dealing with advanced organic chemistry 
in a manner suitable for students reading for an 
honours degree in chemistry. Part 3 of “Perkin and 
Ripping's Organic Chemistry” can be recommended 
with confidence to such students and also to research 
workers. It is a handy volume comprising some four 
hundred pages and yet not too bulky for an ordinary 
pocket. Its twenty-three chapters afford concise 
and up-to-date treatments of a surprisingly large 
number of subjects of current importance in organic 
chemistry, including physical properties, isomerism 
(four chapters) and isomeric change, carbohydrates 
(two chapters), terpenes and related groups (three 
chapters), carotenoids, anthooyanira, metallic ketyls, 
aromatic substitution, etc. The chapter on hetero¬ 
cyclic compounds (12 pp.) is limited to azoles, 
diazines and vitamin B. In this new edition the 
configurational formula of the sugars (which gave 
rise to difficulties as expressed in the first edition) 
have been revised, and two new chapters have been 
added : one of these deals with the theory of reson¬ 
ance (12 pp,) and the other with sterols, bile acids 
and other steroids (21 pp.)* The text and formula 
are neatly printed, and there is a good index. 

A Text-Book of Quantitative Inorganic Analysis 
Theory and Practice. By Dr. Arthur I. Vogel. Pp. 
xix -hige, (London, New York and Toronto: 

Longmans, Green A Co., Ltd., 1939.) Ids. 

Swould be expected of a teacher with wide 
e xperkause of students of all grades, Dr. Vogel 
this book a notable contribution to 
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chemical literature and a valuable guide to* those 
engaged in chemical study. 4 

The book is divided into six chapters .dealing 
respectively with the theoretical basis of quantita¬ 
tive analysis, the experimental technique required, 
volumetric, gravimetric*, colorimetric and gas 
analyses. In each of these chapters, the reader 
will discover a wealth of detail not only of the more 
classical methods of analysis hut also of the most 
up-to-date modifications and discoveries. Most 
of the new methods have been tried out in the 
author's own laboratory. In addition, there is a 
comprehensive appendix containing chemical data 
which will be of great value to practising analytical 
chemists, whilst teachers of chemistry will find much 
interest in the suggested schemes of study for various 
examinations. 

Dr. Vogel's book can be confidently recommended 
to students of all grades as a sound, up-to-date and 
accurate treatise on methods of analysis, a study of 
which will be amply sufficient for all examinations 
up to the honours degree. The book should also be 
on the bookshelf of all industrial analytical chemists, 
who will find it a useful reference book in modern 
methods of analysis. 

Physikalische Methoden der analytischen Chemie 
Herausgogeben von W. Rottger. Tell 3 : Chromato¬ 
graphic, Verdampfuxvgsanalyse, Spektroskopie, Ron- 
duktomotne, Photoelektrometrie, Polarographie, 
Potentiometrie, Pp. xx+ 836 . (Leipzig: Akadem- 
isohe Verlagsgesellschaft m.b.H., 1939.) 65 gold 
marks. 

T HIS book IS more than merely a description of 
the application of a number of physical methods 
to analytical chemistry. This is due to the fact that 
the editors have taken a very broad view of what 
constitutes analytical chemistry. The oonsequenoe is 
that much pure physical ohemistry finds its way 
into the volume. There is, of course, emphasis on 
experimental technique. 

The main subjects treated are chromatographic 
analysis, analysis by fractional evaporation, spectro¬ 
scopic analysis, photometric methods and analysis 
by conductometric, polarographie and potentio- 
metric methods. It is absolutely impossible in a 
short review even to give a list of the contents, for 
they are so varied. The aim of each contributor is 
not only to describe methods but also to give enough 
practical details so that the reader may conduct the 
experiments with success. Moreover, each section 
of the book is copiously provided with references to 
recent literature. For example, the section on 
potentiometrie methods includes at least one thousand 
references. 

There is much in this book to interest physical 
chemists as well as those who wish to find the most 
useful analytical technique for any given problem. 
The Index and table of contents make the search 
among such a mass of material an easy business. 
The volume is well printed and bound but is rather 
expensive. H, W. M. 
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Engineering 

Electricity Meters and Meter Testing 
By G. W. Stubbings. (Monographs on Electrical 
Engineering, Vol. 0.) Pp, x + 210. (London: Chap¬ 
man & Hall, Ltd., 1939.) 12s. 6d. net. 

T is only of recent years that the question of the 
metering of electric supply has been Beriously 
taokled. The question itself is a most difficult one, 
and the introduction of tariffs and the theory of 
statistics, and attempting an impossible accuracy, 
have certainly not made it easier. The easiest way is 
to put a sub-standard wattmeter in series with the 
consumer’s meter for a day or a fortnight and then 
read them both simultaneously. If they both read 
the some then everyone is satisfied. But the meter 
reader who has had his own sub-standard meter 
tested at a standardizing institution and knows the 
curve of error of his own meter sometimes wonders 
whether it iB correct or not. The present limits for 
consumers’ meters as described in the Electricity 
Supply (Meters) Act of 1936 are per cent plus or 
3£ per cent minus. That is, the permissible error 
when the meter is going fast is less than when it is 
going slow. The test of the meter at no load should 
always be taken, and if it is rotating then it is a long 
and costly business to find out what is wrong. 

From what we have said it will be seen that it is 
no easy matter to meter an electric supply. Even 
the expert who is thoroughly familiar with the 
apparatus used in an electrical laboratory, or even in 
a meter-testiitg house, will find that there are 
numerous problems inseparable from the everyday 
work of the meter-tester that are not yet satisfac¬ 
torily solved For example, there are errors due to 
bearing friction, fluid friction, frequency, phase, self- 
braking, temperature, varying load, voltage variation, 
wave distortion, official limits, tariffs, etc. It is no 
easy task to keep m good working order hundreds 
of thousands of little meters, and the task of the 
superintendent of a meter-testing department is no 
sinecure. 

The author of this book has a thorough knowledge 
of the difficulties in the way in Great Britain and 
knows well the difficulties in many cases of treating 
equitably suppliers and consumers. He includes an 
appendix giving the titles of many reoent books on 
the subject and also of technical papers. The reader 
will find that it is no easy matter to become a meter 
expert. 

Elements of Practical Aerodynamics 
By Prof. Bradley Jones. Second edition, Pp. viii + 
436. (New York: John Wiley and Sons, Inc.; 
London : Chapman & Hall, Ltd., 1939.) 18a. 6 d, net. 

HIS is the second edition of an American book, 
the first of which was reviewed in Natubi of 
July 31, 1937, It is an exceedingly lucid and simply 
written students 1 text-book, that should prove useful 
to engineers or physicists commencing the study of 
aeronautics. A feature of the book is the large 
number of worked examples in the text, and further 
exercises at the end of each chapter. These are 
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carefully graded and form an admirable addition to 
the bocic ; one which might well be added to most 
English books on this subject of the same standard. 

The subject-matter has been brought up to date, 
and most of the more modem developments men¬ 
tioned in a general way, Some of this later work is 
superficial, but not unduly so remembering that it 
is an elementary and necessarily restricted work. 
Among these are discussions on tapered monoplane 
wings, niethods of working out low drag contours, 
performance calculations including approximate rapid 
prediction methods, problems of control and stability 
from the' practical but not the mathematical point of 
view, and details of the more modem aerofoils (those 
more popular in the United States). A chapter on 
“Auxiliary Lift Devioes”—about three pages—is 
disappointing, and makes no attempt to explain the 
many variations of the allied problems of speed range 
and control that arise from the use of these. Worked 
examples, as in some of the other chapters, would 
have been particularly valuable here. 

As in the first edition, the book ends with chapters 
on such subjects as materials, meteorology, instru¬ 
ments, etc. These are accurate so far as they go ; 
but are so short as to be of little use. They are 
illogical in a book with this title, and it seems a pity 
that the author did not confine himself to aero¬ 
dynamics, and give fuller discussions upon the 
aspects of this in the relevant chapters. 

Forestry 

Principles of Forest Entomology 
By Prof. Samuel Alexander Graham. (McGraw-Hill 
Publications in the Zoological Sciences.) Second 
edition. Pp. xvi-f 410. (New York and London: 
McGraw-Hill Book Co., Inc., 1930.) 34s. 

welcome the appearance, after a decode, of a 
second edition of this well-known handbook. 
Considerable advances have been made in that period 
as regards our knowledge of the principles of fbrest 
entomology. The European pine sawfly, for example, 
has become prominent as a forest peat in that short 
period. Certain chapters of the book have been 
almost wholly rewritten : others have been revised, 
and the bibliography has been brought up*to date. 

Elementary Forest Mensuration 
By M. R. K. Jerram; with a Chapter on The 
Measurement of Forests, by R. Bourne. Pp- x+124. 
(London: Thomas Murby & €o.» 1990.) 9*. 3d. 
net. 

I N this little book, Mr. If. R. & Jerram States that 
the word Elementary* has been prefixed to the 
title as the work is intended chiefly for the pro¬ 
fessional forester rather than research specialist, and 
he has been guided in his method of trO at m e wt of 
the subject by this factor. For the greater number 
of professional foresters, either in bei n g orMrtii m 
the student stage, forest mensuration 
part of their wozk~-4he higher the 

subject are requited by the research • 
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Still, the author gives an aooount of a few of the 
lose well-known methods in use by research workers. 
Otherwise in his treatment of the subject Mr. Jerram 
deviates but slightly from the ordinary lines, which 
are not capable of much variation. An interesting 
chapter on “The Measurement of Forests 11 is con¬ 
tributed by Mr. R. Bourne, late lecturer m forestry 
at Oxford University. The book may be recom¬ 
mended as a useful text-book. 

Geology 

Geology of London and South-East England* 

By G. M, Davies, Pp. viii198 4- 4 plates. (London : 
Thomas Murby & Co., 1039). la. M. net. 

N a recent broadcast on “Science in Wartime’\ 
Sir Albert Seward, then president of the British 
Association, commended to his listeners the interest 
and satisfaction that aie to be gamed from dipping 
into the history of past ages on the earth, and lie 
chose os one of his examples the study of the London 
Clay. For those who, for cultural or utilitarian ends, 
would like to follow up this suggestion in the still 
rather heavily populated area of south-eastern Eng¬ 
land (and are prepared to take the risk of being 
arrested as spies in the course of their field studies), 
the book under notice appears at the opportune 
moment. 

Instead of adopting the usual historical method 
of treatment—from ancient to modem—the author 
reverses the process in the belief that people will find 
it easier to work back from the known present to 
the unknown past. His treatment therefore opens 
with “made ground 11 and recent deposits, and passes 
on to the records of early man, ancient river deposits, 
the relics of the Ice Age, and so to the Tertiary rocks 
of the London and Hampshire Basins, the Chalk, and 
finally the pre-Chalk formations that are included 
within the area from the Fens to Oxford. 

Other interesting subjects treated in a simple way 
are the Palaeozoic floor under the east of England, 
the water-supply, the building-stones of London, and 
the development of scenery. Abundant photograph, 
text-figures of charootetistio fossils, geological sec¬ 
tions, sketch-maps and judiciously selected references 
to relevant publications (for those who wish to pursue 
the subject further) enhance the usefulness of the 
book. 

Die BntWicklung der Kontinente und Hirer Lebewelt 
Ein Beifcrag zur verglaiohenden Erdgeschiohte. Von 
Prof. Dr. Theodor Arldt. Zweite, vollstandig neu- 
beorbeiteto und erweiterte Auflage. Band 1, Pp. 
xviii 4 .449-1005. (Berlin: Gebriider Bomtraeger, 
1838,) 44 gold masks. 

nnm first edition of Prof. Aridt’s great work 
In 1907. Since that time, great 
advaiMM fcsve bean made fat palteogeography, bio- 
geograpbyaad n)«te4 adeooee. Further, a complete 
new tteotyofeh* origin of oontfawnta and ooeana 
ha* bunt igton the gebtogtoal world. This eecond 

k'#MMr ( fa»*>MWed one, the ftmt 
vobttaa ®f a»if faiaoiintfaig to a thousand pages. 


The first part of this volume, issued in 1936, was 
noticed in Natttrb of May 29, 1937, pp. 902-*3. In 
it the question of the permanence of the earth's 
major features was raised, and the answer m not yet 
forthcoming even in the thousand pages of the present 
volume. It seems likely, however, that land-con¬ 
nexions between continental masses will be approved, 
but for the final answer we must await the second 
volume, wliich will contain the geological and cos¬ 
mological findings. 

In these thousand pages, then, we have a very 
detailed examination of the distribution of present 
and past life. So far as this colossal mass of informa¬ 
tion can be handled, it is summarized in a series of 
tables and charts. The last thirty pages of the 
volume deal with a few general topics, such as the 
geological distribution, the regions and the origin of 
life By the ordinary geologist, who appreciates at 
least the quantity of the evidence produced by Arldt, 
the geologioal verdict will be awaited with interest. 

Mathematics and Astronomy 

Modern Machine Calculation with the Facit Calcu¬ 
lating Machine Model Lx 

By H. Sabielny. Translated and revised by Dr. 
L. J. Comrie and Dr. H O. Hartley. Pp. 74. (London : 
The Scientific Computing Service, Ltd., 1939.) 5s. 

PART from the many excellent brochures issued 
by the leading makers of modern calculating 
machines, there is very little scientific literature on 
the subject This is somewhat strange in view of the 
increasing use made of these machines in present- 
day business houses, coupled with the fact that 
probably the first adding machine was exhibited so 
early as 1884. The present manual will therefore be 
welcomed by all who wish to know something 
authentic about modem machine calculation. Mr. 
Sabielny's original text was published by Aktie- 
bologet Facit, Atvidaberg, Sweden, by whom the 
Scientific Computing Service, Ltd., under the direc¬ 
tion of Dr. L. J, Comrie, was requested to prepare 
an edition suitable for use in English-speaking 
countries. Whilst the text deals particularly with 
the Facit Model Lx, much of it is applicable generally 
to other machines of similar type. 

There are four parts dealing respectively with 
fundamental principles, examples of practical cal¬ 
culations, British currency and tables. The trans¬ 
lators have followed the original text on the whole, 
although certain sections have had to be either out 
out or modified. They have also incorporated some 
important new matter. Part 2, for example, on 
British currency, weights and measures, is new, 
whilst the very practical sections on 'short-cutting 1 
in multiplication and division have been extended 
and a new method given for carrying out the rule of 
three with one operation without any embarrassment 
from complements. 

The manual has been excellently prepared by the 
translators and should provide a very practical and 
scientific guide to the use of the modern calculating 
machine. #*. G. W. B. 
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(i) Annuaire pour l'an 1940 

Publr3 par le Bureau des Longitudes. Avec dee 
Notices scientifiques. Pp. viii + 550 +A16 + B 20 + 
C54. (Pans: Gauthier-Villars, 1940.) 25 franca. 

(a) The Observer’s Handbook for 1940 
(Thirty-second Year of Publication.) Pp, 80. 
(Toronto: Royal Astronomical Society of Canada, 
1939.) 

(1) A MONO ST the various handbooks published 
each year mention may be mod© of the “An- 
nuaire”, published by the French Bureau of Longi¬ 
tudes, and “The Observer's Handbook” of the Royal 
Astronomical Society of Canada The former has a 
long history, being first published m 1795, when it con¬ 
tained about eighty pages The present comprehensive 
volume contains 550 pages besides an appendix. Its 
contonts are grouped under the following headings: 
( 1 ) Calendar for 1940 mcludmg astronomical data, 
tide predictions, otc. , ( 2 ) Earth—geodesy, meteoro¬ 
logy, terrestrial magnetism, tune determination; 
(3) Astronomy—star charts, minor planets, comets, 
stellar spectra, etc. ; (4) Units of measurement; 

(5) Physical and chemical data. Two special articles 
are appended * “L’Espac© Interstellaire”, by M. 
Chas. Fabry (being the George Darwrn Lecture of the 
Royal Astronomical Society for 1938), and “Le 
Bureau Internationale de THeure 1 ’, by M. A. Lambert. 

(2) “TheObserver's Handbook 1 ’is purely an astrono¬ 
mical handbook intended more especially for the use 
of the non-professional. Besides providing a journal 
of astronomical events from day to day (datum, 75 th 
meridian civil time), there are several useful tables. 
One of these gives the principal facts regarding 259 
stars brighter than apparent magnitude 3*51. Another 
gives the position and type of the star clusters and 
nebulae contained in Messier's catalogue compiled m 
1781. A rough chart directs attention to the remark¬ 
able grouping of bright planets which occurred on 
February 28 (see also Nature, January 27, p. 146), 
The transit of Mercury across the sun’s disk on 
November 11-12 receives notice as it will be partly 
visible m Canada,. 

Structure of Algebras 

By Prof. A. Adrian Albert (American Mathematical 
Society, Colloquium Publications, Yol. 24.) Pp. 
xi +210 (New York- American Mathematical 
Society, 1939.) 4 dollars 

OT only the contents, but even the title of this 
book may puzzle many good mathematicians 
of the older school Algebra seemed to be a stereo¬ 
typed subject which started with substitution, 
addition, subtraction, multiplication and division, 
hod a great deal about equations, progressions, the 
binomial, exponential and logarithmic theorems, and 
then, after some chapters on miscellaneous topics, 
concluded with determinants and the theory of 
equations. Them were a few pages headed the 
“Fundamental Lows of AlgebraV, which were gener¬ 
ally felt to be an unnecessary statement of the 
obvious. At one time invariants came into fashion, 
and were spoken of as the “Modem Higher Algebra”, 
Now recently books have appeared having scarcely 


anything m common with older books except their 
titles. In Prof. Albert’s “Modem Higher Algebra” 
(Cambridge University Press, 1938) the subjects dealt 
with are groups, rings, integral domains, fields and 
matrices. The subject of matrices, so important m 
quantum mechanics and factor analysis, is here taken 
as the starting point for the discussion of abstract 
entities satisfying the same laws as certain matrices. 
These entities are known as linear associative algebras. 
In the book under review a more advanced treatment 
of these algebras is given, mchutmg recent advances 
due to R. Brauer, H Hasse, E. Noether, and the 
author himself. 

Medical Sciences 

Bergey’s Manual of Determinative Bacteriology 
A Key for the Identification of Organisms of the Class 
Schizomycetes. By David H. Bor gey, Robert 65. 
Breed, E. G. D. Murray and A. Parker Hitchens. 
Fifth edition. Pp. xi + 1032. (London- Bailli&re, 
Tindall & Cox, 1939.) 45a, 

N the sixteen years that havo elapsed since the 
first publication of Bergey’s “Manual” the work 
has undergone considerable change and amplification ; 
many of the mistakes that detracted from the earlier 
editions have been rectified and the present edition, 
under its capable board of editors, shows a marked 
advance on its predecessors. 

The assistance of experts has been made use of in 
the revision of certain groups—particularly in the 
realm of serology—and for the first time attention is 
directed to the serological grouping and typing of the 
haunolytio streptococci and to the work of the 
Salmonella Sub-committee of the Nomenclature 
Committee of the International Association of 
Microbiologists on the taxonomy and classification of 
the genus Salmonella . In the latter connexion be it 
observed, however, that the organism of typhoid 
fever is still placed in the genus Eberthdla instead of 
m the genus Salmonella, where by virtue of its serolog¬ 
ical characters it most certainly belongs, and that 
notwithstanding the serological identity of Salmonella 
puUorum and Salmonella gattinarum the latter is taken 
out of the genus Salmonella and placed in the genus 
ShigeUa , along with the dysentery bacteria. Further¬ 
more, no mention is made of the significant serological 
relationship of the organism of tularemia with the 
members of the genus Brucella and it is relegated to 
the genus PaeteureUa on purely negative characters. 
The curious statement is made, moreover, that this 
widespread disease is only known in North America. 

Strange omissions are still noticeable : one searches 
in vain for description of the organisms of pleuro¬ 
pneumonia and contagious agalactia and the other 
members of the group—this in spite of a considerable 
and growing literature on the subject* No doubt 
these and other questions wifi he considered aft some 
future date and neoessaxy action taken lay the 
recently appointed Judicial Conmamkon Of the 
Nomenclature Committee of the of *${&? the 

editor-in-chief of the “Manual” is one of ihO jojtit- 
secretaries. \ 
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William B. Wherry, Bacteriologist 
By Martin Fischer. Pp. x + 293. (Springfield, Ill., 
and Baltimore, Md. : Charles C. Thomas ; London : 
Baillidre, Tindall & Cox, 1938.) 27*. 

HIS is in its way a quite unique biography of a 
bacteriologist, W. Buchanan Wherry (1875™ 
1936), professor of bacteriology and hygiene in the 
Cincinnati College of Medicine, by an author, Prof 
Martin H. Fischer, who was his subject’s colleague 
and lifelong friend and has already earned for him¬ 
self distinction in biograpliical literature. Though 
Wherry’e serv ices to bacteriology can scarcely be said 
to have been of on outstanding nature—perhayis his 
most important contributions were his recognition, 
practically simultaneously with McCoy, of bubonic 
plague among the ground squirrels of California and 
his isolation for the first time of B. tularen#e from a 
human case of tularaemia (Wherry and Lamb, 1914) 
— he had acquired m the course of his career as a 
bacteriologist in Manila, California and Mexico a very 
varied experience of tropical diseases and their 
methods of study. 

Wherry must undoubtedly have had a great gemus 
for friendship, and Fischer’s tribute to his friend’s 
life-work, based as it is on the numerous letters that 
passed between them since college days, and written 
in the very glowing terms employed by some American 
biographers of scientific men both living and dead, is 
sure to exert a powerful popular appeal. Perhaps the 
most interesting portions of the book are those that 
recount the life-story of Wherry’s father, a missionary 
in India of strictest orthodoxy, and of his mother, 
sisters and brother. Letters that passed between 
the parents and the son —for they were all carefully 
preserved—throw a penetrating light on the daily 
doings of an Indian missionary and the financial 
struggles that seemed always to be pressing For 
these revelations alone the book deserves a wide 
audience. It is beautifully produced—it represents 
in fact the last word in typography—and numerous 
excellent photographs relieve its 300 pages of text. 

The Anaerobic Bacteria and their Activities in Nature 
and Disease 

A Subject Bibliography. By Elizabeth McCoy and 
L. S. McClung, Vol, 1 : Chronological Author Index. 
Pp* xxiii +296. Vol, 2 ; Subject Index. Pp. xi + 602. 
(Berkeley, Calif. : University of California Press; 
London: Cambridge University Press, 1639.) 60*. 
net. 

HE material assembled in these two volumes 
consists of an index to the bibliography of a 
subject which is unusually scattered. Spore-forming 
and non-spore-forming species of anaerobic bacteria 
have come under review and 10,600 original articles 
published up to the and of 1937 are cited. In vol. 1 
is found a chronological list of all the references 
arranged alphabetically under the authors’ names ; 
complete cro«»«referenoe entries are included for each 
of the joint authors together with the foil title of 
each paper, a taak involving approximately 120,000 
entries. - VoL 2 constats ofa gwwalsubjeot index, the 
*ribe«x^ being listed ohrtmotogioaliy under 
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the author’s names ; in this volume, howpver, the 
title of the paper is not given but can be obtained by 
reference to vol. 1. 

On first inspection the subject index outline appears 
adequate, but in practice the inherent difficulties of 
the system are all too quickly apparent. For example, 
if one desires to know the published work concerning 
the production of Cl. w&chii antitoxin, one turns to 
vol. 2 and finds under the general heading of ’'Anti¬ 
toxins" more than 400 entries on the general problem 
of antitoxin production for any of the anaerobes. 
Further, the absence from vol. 2 of the titles to papers 
compels one to refer for each entry to vol. 1 ; obvi¬ 
ously an impracticable task. In the absence of a more 
clearly defined classification of both spore-forming 
and non-spore-forming species, it is difficult to see 
how the authors could have overcome this practical 
problem. If in future editions of this work vol, 1 
was allowed to lapse and remained in the archives 
as a historian’s guide, and the subject-matter of vol. 2 
was expanded to include the title of papers the 
difficulty would, in part, be solved and our searchings 
simplified. The authors could not have hoped that 
the system of indexing they have adopted would be 
generally acceptable by all classes of workers, but 
they must be gratefully thanked by research workers 
and historians alike for undertaking the formidable 
task of collect mg and collating such diffuse material. 

Everyday Fare for Fitness 

By Dr Stanley B. Whitehead. Pp. 166. (London : 
John Lane, The Bodley Head, Ltd., 1939.) 6*. net. 

HIS little book, of which the author is an 
advocate of meatless fare, is divided into two 
parts. The first deals with what he regards as the 
merits and demerits of everyday food from the 
point of view of fitness. Everyday meals which he 
considers suitable for the manual worker, brain 
worker and nervous type are described, and tables 
are included of body-building foods, energy-providing 
foods, heat-producing foods, and health-protective 
foods, '{he second part contains more than two 
hundred recipes under the headings of breakfast 
dishes, salads, savouries, roasts and entries, soups 
and broths, egg dishes, sweetB, puddings and health 
drinks among which alcohol finds no place. 

Physics 

Rheology of Suspensions 

A Study of Dilatoncy and Thixotropy. By Hugo 
Levin ROder. Pp. xiv+86. (Amsterdam: H. J. 
Paris, 1939.) 

ILATANCY (the Osborne-Reynolds phenomenon) 
has proved more difficult to measure quanti¬ 
tatively than has any other rheological anomaly, and 
the author’s failure to obtain satisfactory data for 
dilatant systems with a modified Stormer viscometer 
is therefore not surprising. 

Rader goes on to describe an apparatus in which a 
small sphere, rigidly attached to a car drawn on rails 
by means of a wright, is swept through the material 
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to be investigated. The friction of this arrangement 
is considerable, but in the case of a true fluid there 
is satisfactory proportionality between the applied 
weight and the rate of shear if a constant friction 
term is subtracted from the weight. Aqueous pastes 
of quartz and rice starch give initially a rise in rate 
of shear as load is increased, but finally settle to a 
constant rate independent of further loading. In 
carbon tetrachloride,< the same materials show a 
thixotropic, instead of a dilatant behaviour, and 
comparison is made with the thixotropic properties 
of paints. In dilatant systems, the material ‘builds 
up’ in front of the shearing body like snow against 
a snow-plough, a phenomenon similar to that 
described by Jordan as occurring in the straining 
of muscles. The thesis ends with a rather inadequate 
summary of selected books and papers on thixotropy 
and dilatancy. 

Udder’s work will be welcomed as making definite 
progress towards a solution of the important indus¬ 
trial "problem of the measurement of dilatancy, but 
it is to be regretted that the author does not deal 
more adequately with earlier work, the thesis giving 
the impression of having been written somewhat 
hastily. G. W. S. B. 

D^charge eiectnque dans les gaz 
Par Prof. Marcel Laporte. (Collection Arrnand Colin, 
Section de physique, No 216). Pp. 222. (Paris ; 
Arrnand Colin, 1939.) 16 francs. 

LECTBIC discharge in gases is the subject of the 
new volume which Prof. Laporte has added to 
the useful series of monographs published by Arrnand 
Colin. It is remarkable how much information is 
contained in each of these small and inexpensive 
books, both the editor of the Physics Section, 
M. Ch. Fabry, and the author are to be congratulated 
on this addition to the collection. The first six 
ohapters deal with the ionization of a gas in its 
various aspects, then come five ohapters on various 
forms of discharge, and the last two are concerned 
with gas discharge tubes as sources of light,,including 
white light. Honours students of physics would do 
well to study tliis book 

Theory of Heavy Quanta 

Door Fredenk Jozef Belinfante. Pp. xii 4 126. 
(’s-Gravenhage : Martmue Nijhoff, 1939.) 

S INCE 1937, the evidence from the study of cosmic 
rays has increasingly pointed to the existence of 
a particle about a hundred tunes more massive than 
the electron, giving support to a suggestion of 
Yukawa’s in 1936 that the forces binding protons and 
neutrons together in atomic nuolei might be con¬ 
nected with particles of about that mass. Since 
Yukawa’s first paper, much theoretical work has been 
done and the subject has now reached a stage when 
a general survey is possible. Unluckily the new 
particle does not readily lend itself to direct labora¬ 
tory investigation, and there are still many possible 
formulation? of the theory, all of which have to be 
elaborated until, further indirect comparison with 
experiment is possible. 
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It is therefore natural that this tract should deal 
mainly with mathematical methods and be more use¬ 
ful to the theoretical physicist than to the experi¬ 
menter. Actually the latter will get even lass from 
it than would have been possible had the material 
been more suitably presented. The exposition lacks 
conciseness, and the discussion of the practical con¬ 
clusions from the theory suggests wide but ill-digested 
reading. The mathematical style is not elegant; too 
many symbols are introduced, and equations which 
could be written more concisely confusingly cover half 
a page in vector notation at a stage when this is un¬ 
necessary. At the present stage of the theory it is of 
course difficult to choose the best mathematical appara¬ 
tus ; the author advocates the use of k, undors*\ which 
are expounded in a preliminary chapter. 


Psychology 

New Ways in Psychoanalysis 

By Dr. Karon Homey. Pp. 313. (London : Kegan 
Paul & Co , Ltd., 1939 ) 12#. 6d. net. 

HIS book is an attempt to evaluate critically 
some of the main assumptions underlying the 
Freudian system. After a somewhat verbose dis¬ 
cussion, the author arrives at the conclusion that 
most of these assumptions have to be discarded and 
others substituted in their stead. 

The argument begins with the assertion that 
Freud was too much influenced by the mechanistic 
philosophy of the nineteenth century. His theories 
of fixation, regression, repetition-compulsion, and of 
the supreme importance of infantile experience are 
instanced as types of mechanistic rather than of 
dialectic thinking. According to Freud, present 
manifestations of neurotic behaviour are not merely 
conditioned by the past, they contain nothing but 
the past. The mechanistic biology of Freud’s early 
days, according to which evolution was merely a 
redistribution of existing elements, found in bio 
theories a psychological expression. Likewise, 
his tendency to view psychic processes as pairs 
of opposites appears to the author as an expression 
of the dualistic thinking prevalent in the last century, 
whilst his notion of behaviour as the direct derivative 
of instinctive patterns is regarded as without basis 
m fact. 

The reader will welcome this critical approach to 
the subject. He will also welcome the new stress 
upon sociological and cultural influence© in fashioning 
human behaviour, for he will find this in accord both 
with current experimental results in the field of con¬ 
ditioning and with the growing realisation among 
social psychologists that the bey to motivation is to 
be sought in the nature of the social environment 
rather than in innate patterns of conduct, fljhat 
neurosis arises in particular as a result of the struggle 
to cope With a bostfis competitive envircramcnt ts 
perhaps the most interesting point raised in t|s»1booii« 
This belief is based on the ambcr’l assumption the* 
the dominant human need is ' 

in the economic sphere* * 1 
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Laboratory Investigations into Psychic Phenomena 
By Hereward Carrington. Pp. 255 + 25 plates* 
(London * Rider Sc Co., n.d.) 15s. net. 

BIS volume is a useful handbook for those 
psychical researchers who want to have by 
them a wel I -documented and fairly critical account 
of the attempts that have been made to bring so- 
called supernormal phenomena into the laboratory 
and to subject them to tests made by instruments of 
precision. 

After a brief historical introduction the author 
continues by describing the results of his own experi¬ 
ments, which consisted for the most part of an 
investigation of the validity of the instrumental tests 
which had been devised in the past. It is in this 
section that we meet again with the rather pathetic 
attempts to demonstrate such alleged phenomena as 
special human radiations proceeding from hands or 
eyes ; the effect of the will on material objects ; or 
some sort of instrumental communication with the 
spirit world. In his experiments, designed to repeat 
the results claimed by earlier enthusiasts, Mr. Car¬ 
rington met with but little success, and he points 
out how, in a number of cases, the previous results 
may have been due to mechanical defects in the 
apparatus employed, faulty procedure during the 
experiments, or more simply still to a false inter¬ 
pretation of the readings given by the various devices. 

In trying to repeat many of these attempts Mr. 
Carrington has done a useful work, and the record 
here printed, even though largely negative (and 
indeed because of it), will be found to be a wholesome 
corrective to those who follow in the path of his 
predecessors, and again attempt to introduce dynamo- 
scopes, magnetometers, sthanometers, volometers and 
the rest. 

Technology 

Photography, its Principles and Practice 
A Manual of the Theory and Fraotioe of Photography. 
By C. B. Neblette. Third edition. Pp. xi -f 590. 
(London : Chapman A Hall, Ltd., 1030.) 30e. net. 
LTHOUGH photography enters very largely into 
all branches of scientific research, many 
investigators have only the most rudimentary know¬ 
ledge of the characteristics of the materials with 
which they work. No doubt much time and trouble 
might have been saved had that information been 
available at the time of experiment. This well-known 
book—now in its third edition—is just the kind of 
manual for a scientific worker who is not specially 
interested in the theory of photography, but who 
desiree a proper scientific account of all the processes 
of photography in order that he may use the tool to 
the best possible advantage. 

the volume deals with every phase of photography, 
beginning with the camera and its optical system, 
sonddoae, latent image and sensitometry. The whole 
af p roBW ri ng to the finished print is given in detail. 
Stop the tet usual types of printing process are 
dfttatffbed in suoh a manner that'they may be prao- 
tinah'. CWfiomr drnntt "sadtb, mut in leas 


detail. One very good feature of .the book is the 
system of quoting references. The necessary refer¬ 
ences immediately relevant to the text are .given, but 
in addition there is on nearly every page a series of 
references to general articles so that any given topic 
may be followed up in the photographic literature. 
‘Neblette’ is therefore a useful addition to the library 
of anyone having to practise photography in a 
scientific laboratory. It is no less useful to the serious 
amateur photographer with a limited knowledge of 
chemistry and physics. 

Theory and Design of Valve Oscillators 
For Radio and other Frequencies. By Dr. H, A. 
Thomas. (Monographs on Eleotrioal Engineering, 
Vol. 7.) Pp. xvii + 270. (London i Chapman Sc Hall, 
Ltd., 1939.) 18s. net. 

HE thermionic valve occupies a unique place in 
the field of communication engineering, in which 
its use in the generation of oscillations is a particularly 
important aspect. 

The present monograph aims at bringing together 
all the important work which has been done on valve 
oscillators of the usual typee. Particular attention is 
given to a detailed theoretical examination of the 
factors which affect the character of the oscillation. 
Here, then, one finds, after a preliminary survey of 
fundamental principles, chapters devoted to efficiency, 
wave-form and frequency of oscillator systems. In 
dealing with frequency, the treatment is very full. 
The frequency changes induced by time changes in 
the oscillatory circuit itself are given the importance 
they deserve in a scientific presentation of the 
subject. Finally, the question of frequency stability 
is surveyed in all its ramifications. 

Dr. Thomas has presented his subject in a dear 
and ordered way. Due to his expert knowledge, he 
is able to lay bare the core of a problem with a con¬ 
ciseness that is admirable. This is a book which 
radio engineers, particularly those on the research 
side, will find really helpful. L. J. 

A Handbook on Ventilation, including Air Con¬ 
ditioning 

By Percy L. Marks. Pp. viii + 138 + 1 plate. (London : 
The Technical Press, Ltd., 1938.) 7s. fid. net. 

HIS short treatise is not concerned with theories 
but confines itself to established facts and usage 
and, in some oases, expresses the views of consulting 
engineers and manufacturers recognized as experts. 
The author has adopted a discursive style and, after 
presenting the general considerations, goes on to 
describe the several methods employed in various 
circumstances and the fittings and material ,used. 
On the activities of dry rot some valuable information 
is given, and there is a chapter of ventilation sugges¬ 
tions for different, classes of buildings which should 
prove useful. While the book does not go nearly far 
enough into detail to constitute an independent guide, 
it would make a valuable addition to a more formal 
text-book by reason of the numerous practical ideas 
it contains. 
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FORTHCOMING BOOKS OF SCIENCE 


Mathematics : Mechanics : Physics 

Georoe Allen & Ltd. The World and the 

Atom—p. Moller and £. Rasmussen (translated by G. C. 
Wheeler) Atoms in Action . the World of Creative 
Physics—-George Russell Harrison. Statistical Methods 
for* Medical and Biological Students—Gunn&r Dahl berg. 

Cambridge University Press. Odd Numbers, or 
Arithmetic Revisited—Herbert McKay. British Associa¬ 
tion Mathematical Tables, Vol. 8: Number-Divisor 
Tables— J. W. L. Glaisher ; Vol. 9 : Table of Powers. 
Electron Inertia Effects—F. B. Llewellyn. Surface 
Tension and the Spreading of Liquids—R. 8, Burdon. 
Magnetism and Very Low Temperatures—H. B, G. 
Casimir. 

. Chapman & Hall, Ltd. Statistical Mechanics—Mayer. 
Seventh Summer Conference on Spectroscopy—edited by 

G. R. Harrison. General Physics—R. B. Lindsay. 
Fundamental Processes of Electric Discharge in Gases— 
L. B. Loeb. Table® for the Identification of Molecular 
Spectra—R. W. B. Peam* and A. G. Gaydon. Mathe¬ 
matics of Statistics—John F, Kenney. The Fluorescence 
and Phosphorescence of Solids—Elemer Forbat. Practical 
Applications of Spectroscopy—Herbert Dingle. 

English Universities Press, Ltd Physical Science 
in the Service of Art and Industry—E. G. Richardson. 

McGraw-Hill Publishing Co., Ltd. Differential and 
Integral Calculus—R. R Middlemms. Statistical Pro¬ 
cedures and their Mathematical Bases—C. C. Peters and 
W. R. Van Voorhm. Survey of Mathematics—R. S. Under¬ 
wood and F. W. Sparks. The Modern Theory of Solids— 
F. Seitz. 

Macmillan A Co, Ltd. Intermediate Practical 
Physios—T. M Yarwood Commercial Arithmetic— 
F. G. W. Brown, 

Methuen A Co., Ltd. The Physics of Blown Sand and 
Desert Dunes—R. A Bagnold. 

Oxford University Press. A History of Geometrical 
Methods—J. L. Coohdge The Theory of Group Characters 
and Matrix Representations of Groups—D E. Littlewood 
Electronic Processes in Ionic Crystals—N. F. Mott and 
R. W. Gurney. 

Sm Isaac Pitman A Sons, Ltd. Modem Physics 
(Definitions and Formula* for Students)—E.E. Widdowson. 

University of London Press, Ltd. London Mathe¬ 
matical Series, Book 1 . Arithmetic—R. T, Hughes ; 
Book 2 : Geometry—E. R. Hamilton and A. Page. 

Engineering 

D. Applbton-Cbntury Co., Ltd. Getting Acquainted 
with Radio—Alfred Morgan, 

Chapman A Hall, Ltd. Hydraulic Measurements— 
Herbert Addison. Aircraft Engines m Theory and Prac¬ 
tice—Arthur W. Judge. 

Constable A Co., Ltd. The Practical Design of Simple 
Steel Structures—David S. Stewart. 

McGraw-Hill Publishing Co., Ltd. Construction 
Planning and Plant—Adolph J. Ackerman and Charles H. 
Loohor. Principles of Television Engineering—Donald G. 
Fink. Aircraft Instruments—George E. Irvin, Tele¬ 
vision Broadcasting—Lenox R. Lohr. Radio Directing— 
Earie .McGill. Mathematical Methods m Engineering— 
Theodor von K&rm&n and Maurice A. Biot. Electric 
Distribution Fundamentals—Frank Sanford. 

But Isaac Pitman A Sons, Ltd.. Aero Engines for 
Pilots and Ground Engineers—O. Caudwell. Electricity in 
Aircraft—Flight-Lieut, W. E. Crook. Elementary Aero- 
dynamioa—Group-Capt. D. C. M. Hume. Protective Gear 
Handbook—A team of Metropolitan-Vlckers engineers. 
Power Steam Interconnection (Transmission Problems)— 

H. Riaeik. The Calculation of Fault Currents in Electrical 
Networks for Circuit-Breaker Selection—R. T, Lythall, 


Chemistry ; Chemical Industry 

D. Appleton-Century Co., Ltd. Things a Boy can 
do with Chemistry—Alfred Morgan. 

Edward Arnold A Co. Boilerhouee and Power Station 
Chemistry—W. Francis. Applied Chemistry for Engineers 
—E. S. Gyngell. 

Chapman A Hall, Ltd. Organic Syntheses, Vol. 20— 
edited by Q. F. H. Allen. Introduction to Chemical 
Science—Hatcher. Introductory College Chemistry— 
Gordon add Trout. Chemical Computations and Errors 
—Crumpler and Yoe. Twelfth Report of Committee on 
Catalysis—edited by Burk. Pandemic Chemiety— 
Hatcher. Chemicals of Commerce—Foster D. Snell and 
Cornelia T. Snell. Chemistry and Technology of Urea— 
F. C. Wood. The Manufacture of Compressed Yeast— 
F. G. Walter. Forensic Chemistry—Henry T. F. Rhodes. 
Starch and its Derivatives—J. A. Radley. Micro-Chemis¬ 
try—-Janet W. Matthews and William F. Stephenson. 

English Universities Press, Ltd. Modem Chemistry 
—B. C. Saunders and R. E. D. Clark. 

McGraw-Hill Publishing Co., Ltd Quantitative 
Analysis—H. 8. Booth and V. R. DammereU. Physical 
Organic Chemistry—Louis P. Hammett. Electronic 
Structure and Chemical Binding—Oscar K. Rice. 

Macmillan A Co., Ltd. An Introduction to Chemistry, 
Part 1—A. C. Cavell. 

Oxford University Press. The Design of High 
Pressure Plant and the Properties of Fluids at High 
Pressures—D M. Newitt. Kinetics of Chemioal Change 
—C. N. Hinahelwood 

Technology 

D. Appleton - Century Co., Ltd. Modern Photo¬ 
graphy : its Science and Practice—John R. Roebuck and 
Henry C. StoohJe. 

Cambridge University Press. The Economic History 
of Steel-Making—D. L. Burn. 

Chapman A Hall, Ltd. Principles and Practice of 
Chromatography—translated from the German of L. 
Zechmeister by A. L. Bacharaoh. Non-Ferrous Foundry 
Practice—J. Laing and R. T. Rolfe. Hie Metallurgy of 
Deep Drawing and Pressing—J. Dudley Jevons. 

English Universities Press, Ltd. Teach Yourself 
Photography—Stanley W. Bowler. 

McGraw-Hill Publishing Co., Ltd. The Alloys of 
Iron and Chromium, Vol. 5: High Chromium Alloy*— 
A. B. Kmzel and R. Franks. Elementary Photography— 
Gilford C. Quarles. 

Sir Isaac Pitman A Sons, Ltd. Wood Finishing i 
Staining and Polishing and Cellulose Wood Finishes— 
H. T. Davey. Steel Manufacture Simply Explained—Brie 
N. Simons and E. Gregory. 

Astronomy 

'George Allen A Unwin, Ltd. The Story of Astronomy 
—Arthur Draper and Marion Lockwood. 

English Universities Press, Ltd. Life on Other 
Worlds—H. Spencer Jones. Teach Yourself Astronomy 
—Alan Hunter. 

William Heinemann, Ltd. The Glass Giant of Patamar 
—David O. Woodbury. 

George Philip A Son, Ltd. Philips' Map of the Stars 
—designed by E. O. Tancock. 

Meteorology: Geophyik* 

Romrt Haub, Ltd. Tb* W«*thar JCvd—C. R. 
BenstMd. 

Oxtodd Uvrrmm Fbsm. QwwnfiM l ittocn-~a. Ctmp* 
ra»n «ad 3. Bart«U. 
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Geology: Mineralogy 

Adam A Chaajlbs Black, Ltd. An Introduction to the 
Study of Fossil Plant*—John Walton. 


Geography : Travel 

B, T. Bats ford, Ltd. British Hills and Mountains— 
J. H. B. Bell, E. F. Bosnian and J. Fairfax-Blakeborough 
(British Heritage Series). South-Eastern Survey (Sussex, 
Kent and Sumy)—Bichard Wyndham (Face of Britain 
Series). Chi Item Country—H. J. Maasingham (Face of 
Britain Series). 

Chatto & Wjndus. Helvellyn to Himalaya—F. Spencer 
Chapman. 

J. M. Dent A Sons, Ltd. Adventures of a Mountaineer 
—Frank Smythe The Bough with the Smooth—Douglas 
Duff, 

Victor Gollancz, Ltd. The Geography of the War— 
J. F, Horrabtn (Tracts for the Times Series). 

Robert Hale, Ltd. Five Miles High s the Story of an 
Attack on the Second Highest Mountain in the World— 
edited by Robert H. Bates. Cherry Kedrton’s Travels 
—Cherry Keartbn. The Verge of Western Lakeland— 
William T Palmer. Memories of Many Lands—John 
Gibbons. Ten Years m the Congo—W. E. Davis. Sky 
Over Jungle—W. J. Makin. Feudal Island—Desmond 
Holdndgo. The Orchid, Hunters—Norman Macdonald. 

Georoe G Harraf A Co., Ltd. To the Lost World 
—Paul A. Zahl. 

Hodder & Stoughton, Ltd. Alpine Holiday—Frank 
S. Smythe. Himalayan Honeymoon—Bip Pares. Arabian 
Waters—Alan Vilhere. O.Z.Y.U.—Alain Gerbault. 

Hurst A Blackett, Ltd. Sahara Unveiled—Patrick 
Turnbull. Journey Westward i the Reoord of a Tour in 
the Welsh Marches—William KIIib 

Hutchinson & Co., Ltd, The World I Knew—Louis 
Golding, Nme Pounds of Luggage—Maud Parrish Ellis 
m Wonderland—Vivian Ellis. The Alps—Arnold Zweig. 
In Old Romania—Henry Baerlein. 

Jarroldb Publishers (London), Ltd. Peasant 
Europe—H, Hessell Tiltman. 

John Long, Ltd. I Searched the World for Death— 
Gordon Cooper. Dare to Live—Ida Hurst. The Out 
Trail—Nevdf A. D. Armstrong. 

Macmillan A Co., Ltd. The Complete Geography 
(Book 1 : The World ; Book 2 : The Americas)—Alys 
Mainour. An Introductory Geography—L. B. Cundall. 
On Old Routes of Western Iran—Sir Aurel Stem. 

Methuen A Co., Ltd. Once in Sinai : the Record of a 
Solitary Venture— J. M. C. Plowden. Unsentimental 
Journey—Nora Cundall. Companion into Hampshire—L 
Collison-Morley. Australia : a Study of Warm Fjnviron- 
ments and their Effect on British Settlement—Griffith 
Taylpr. 

John Murray. Winter in Arabia—Freya Stark. In 
Sara’s Tents—Walter Starkie. Deeds that Held the 
Empire t Exploration—A. D. Devine. 

Oxford University Press. The First Mate’s Log: 
being an Account of a Voyage to Greece in the Schooner 
Yacht Fieur de Ly* 1039—R. G. Collingwood. 

Georoe Philip A Son, Ltd. Loose Leaf Revision 
Notes in Geography—L. B. Cundall and H. V. Janau. 

University of London Press, Ltd. The London 
Books of Discovery and Exploration* Book 1: Heroes of 
Discovery ; Book 2 : Heroes of Exploration. The Golden 
Hind Geographies, Book 3: The Gifts of the Earth— 
Leonard Birobki and Robert Finch. The British Isles— 
David L. Linton. 


General Biology: Natural History 
Botany: Zoology 

GkobM ‘ ALLEN A Unwin, Ltd. Evolution: the 
Modem Synthepis--Ju}ian Huxley. Principles of Animal 
Biology—-Lancelot Hogben. 

th Co., Ltd. Voices from the 

Gmsa^J^ deeson Kenly. Wonder Creatures of the 

Hyatt Verrsff* 


G. Bell A Sons* Ltd. Island Years—-Ifc Fraser 
Darling. 

Cambridge University Press. Fabrician Types of 
Insects m the Hunterian Collection, Vol. 2—Robert A. 
Staig. Organisers and Genes—C. H. Waddmgton. 
Evolution by Differentiation—J. C. Willis. A Waterhen’s 
Worlds—Eliot Howard. 

Jonathan Cape, Ltd. Culture and Survival—Guy 
Chapman. The Advance of the Fungi—E. C. Large. 

Chapman A Hall, Ltd. Plant Physiology—Bernard S. 
Meyer and Donald B. Anderson* 

English Universities Press, Ltd. Teach Yourself 
Biology—M. E. Phillips and L. E. Cox. 

William Heinemann, Ltd. A Nature Book—Cicely 
Knglefield. 

Hutchinson A Co., Ltd. Animal Neighbours of the 
Countryside—Joseph Wharton Lippincott. Wild fowling 
with a Camera—Lorene Squire. 

Jarrolds Publishers (London), Ltd. Spring Flowers 
of the Wild—Edward Step. Summer Flowers of the Wild 
—Edward Step, The Harvest of the Woods—Edward Step. 

H. K. Lewis A Co., Ltd. Insect Pests— W. Chime 
Harvey and Harry Hill. 

McGraw-Hill Publishing Co., Ltd Heredity and 
Social Problems—L. L Burlingame. Manual of Aquatic 
Plants—N, C. Fasaett. The Invertebrates: Protozoa 
through Ctenophora—Libby H. Hyman. Plant Micro - 
Technique—Donald A. Johansen. Biology in the Making 
—E. E. Snyder. 

Macmillan A Co., Ltd. Animal Behaviour—J. A, 
Loeser. 

Methuen A Co., Ltd. The Story of the Dog and his 
Uses to Mankind—Cecil G. Trew. 

Oxford University Press. Embryos and Ancestors 
— G. R de Beer. The Orientation of Animals : Kineses, 
Taxes and Compass Reactions—G S. Fraenkel and D. L. 
Gunn. The New Systematica—edited by Julian Huxley. 
Buds of the Grey Wind—E. A Armstrong, Quetzal 
Quest—Victor Hagen and Quail Hawkins. Pompey was 
a Penguin—Thomas Wyatt Bagshawe. 

Sidgwick A Jackson, Ltd. A General Zoology of the 
Invertebrates—G. S, Carter, 

University of London Press, Ltd. A Second Book 
of Biology—Mary W. Phillips and Lucy E, Cox. Down 
Nature’s Byway a ; Adventures with Nomad the Naturalist 
—Norman F Ellison. Elementary Biology—Mary W. 
Phillips and Lucy E. Cox. 

H. F. and G Witherby, Ltd. The Handbook of 
British Birds, Vol. 4: Cormorants to Crane—H. F, 
Witherby, F. C. R. Jourd&in, Norman F. Tioehurst and 
B. W. Tucker. The Birds of South Africa—Austin 
Roberts. 

Agriculture : Horticulture : Forestry 

George Allen A Unwin, Ltd. Talks on Vegetables 
and Fruits—C. H. Middleton 

D. Affleton-Cbntury Co., Ltd. Garden mg for Fun, 
Health and Money—A. Frederick Collins. 

B. T. Batsford, Ltd. How to Grow Food—Doreen 
Wallace (Home-Front Handbooks). 

Adam A Charles Black, Ltd. British Garden Flowers 
—Geoffrey Henslowe, 

Country Life, Ltd. Gardening for Beginners—E. T. 
Cook. Greenhouse Culture for Amateurs—Edith Gtey 
Wheelwright. Gardening made Easy—E. T. Cook. The 
Gardener’s Handbook—T. C. Holmes and R. E. Hay. 
500 Gardening Hints—600 Gardeners. 

J. M. Dent A Sons, Ltd. A Garden Note-Book— 
Constance Spry, 

English universities Press, Ltd. Principles and 
Practice of Poultry Husbandry—Tom Newman. Grow 
your own Food Simply—W. E. Shewell-Cooper, 

MoGraw-Hill Publishing Co., Ltd. Soilless Culture 
Simplified—Alex Laurie. 

Oxford University Press. Colonial Forest Adminis¬ 
tration—the late R. 8. Troup, Agriculture in Uganda- 
edited by J. D, Tothill. An Agricultural Testament — Sir 
Albert Howard. Vegetable Growing in the Tropics— 
L. H. Saunders. v 
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Anatomy: Physiology 

Oxford University Paisas. Problems of Nervous 
Anatomy—J. Boeke. The Growth and Developmental 
Structure of the Human Body—R. E. Scaxnmon, with the 
collaboration of Edith Boyd, 

Rich & Cowan, Ltd. Slimming for the Million— 
Eustace Chesser. Sex and its Uige-—Eustace Chesser. 


Anthropology : Archaeology 

D. Appleton -Century Co., Ltd, We Called them 
Indians—Flora Warren Seymour. 

B. T. Batsford, Ltd, How to Look at Old Buildings 
—Edmund Vale (Home-Front Handbooks). 

Cambridge University Press. The Cat in Ancient 
Egypt—N. and B. Langton. The Swazi ; an Ethnographic 
Account of the Natives of the Swaziland Protectorate— 
Brian Allen Marwick. 

Chatto A Windus, Stone Men of Malekula, Vol. 1 : 
Vao—John Layard. 

Georgs G. Harrap A Co., Ltd. The Bible and 
Archaeology-—Sir Frederic Kenyon. Prehistory—A. Vay- 
aon de Pradenne. Religion in Primitive Society— 
Wilson D. Wallis. 

Hod deb A Stoughton, Ltd. The Story of Jerioho— 
John Gars tang. 

McGraw-Hill Publishing Co., Ltd. The Great 
Cultural Tradition—Ralph E. Turner. 

Methuen A Co., Ltd. More Rock Paintings in South 
Africa: from the Albany District—Dorothea F. Bleak. 
The Prehistoric Foundations of Europe : to the Mycenean 
Age—C. F. C. Hawkes. 

Oxford University Press. The Iberians of Spain and 
their Relations with the Aegean World—Pierson Dixon. 
Drama of Orokolo : the Social and Ceremonial Life of the 
Eleroa—F. E. Williams. The Nuer : a Description of the 
Modes of Livelihood and Political Institutions of a Ndotio 
People—E. E. Evans-Pritohard. Ferachora : the Sanc¬ 
tuaries of Hem Akraia and Limenia (Excavations of the 
British School of Archeology at Athens, 1930-1033 - 
Architecture, Bronzes, Terra cottas)—Humfry Payne and 
others. Lachish 2 : The Fosse Temple—Olga TufheU, 
C. H. Inge and Lankester Harding, African Political 
Systems—M. Fortes and E. E. Evans -Pritchard. The 
Phonetios of the Kikuyu language—L. E. Armstrong. 
The Eastern Sudanic Languages, Vol. 1—A. N. Tucker. 
Bibliography of South African Native Affaire—L Schapem, 
The Transformation of Islamic Society : a Study of the 
Impact of Western Civilization on Moslem Culture in the 
Near East, Vol. 1: Islamic Society in the Eighteenth 
Century—H. A. R. Gibb and Harold Bowen. 

C. A. Watts A Co., Ltd. Jocasta's Crime—Lord Raglan 
(Thinker's Library). A Short History of Sex-Worship— 
H. Cutner. 


Philosophy: Psychology 

George Allen A Unwin, Ltd. Freedom and Culture 
—John Dewey. Theism and Cosmology (The Gifford 
Lectures on Natural Theology given in the University of 
Glasgow, 1939)—John Laird. The Idea of the Soul in 
Western Philosophy and Science—William Ellis. Studies 
in the Relationship of Islam and Christianity—Lootfy 
Levoman. Living Religions and a World Faith—William 
Ernest Hocking. Holy Images—Edwyn Sevan. The 
Toddler at Home—Mary Chadwick. The Child’s Work 
with Materials—Charlotte Btihler. 

D. Afpleton-Centuhy Co., Ltd. Social Psychology— 
Charles Bird. 

Cambridge University Press ^ The Architecture of 
the Intelligible Universe in the Philosophy of Plotinus— 
A. H. Armstrong. Aristotle on Friendship—edited by G. 
Pereival. * 

English Universities Press, Ltd. Teach Yourself 
Psychology—Arnold Bell wood. 

Faber A Farms, Ltd. The Serial Universe Simplified 
—J. W. Dunne. 


Jarbolps Publishers (London), Ltd. Common* 
Sense and the Adolescent-—Ethel Marinin. Common- 
Sense and the Child—Ethel Mann in. The Meaning of 
Psycho-Analysis—Martin W. Beck. Motives of Conduct 
in Children—Alice Hutchinson, The New Psychology and 
the Teaoheri—C* Miller. 

John Lane The Bodley Head, Ltd. Peculiarities of 
Behaviour—Wilhelm Stekel (translated from the German 
by James S. Van Teslaar). Impotence ip the Mate t the 
Psychic Disorders of the Sexual Function in the Male— 
Wilhelm Stekel (authorized English version from the third 
German edition). The Riddle of Woman ; a Study in the 
Social Psyphology of Sex—Joseph Tenenbatun. 

McGraw-Hill Publishing Co., Ltd. Experience in 
Student Teaching—Raleigh Schorling. Psychology in 
Education—Herbert Sorenson. Principles of Guidance— 
E. G. Williamson and M. E. Ham. The- Education of 
Exceptional Children—Arch O. Heck. Criminal Behavior 
—Walter C. Reckless. 

Oxford University Press. Plato’s Method of 
Dialectic—Julius Stenzel. An Introduction to Hegel— 
G. R. G. Mure. Measuring Intelligence of Indian Children 
—V. V. Kazpat. Text-Book of Psychiatry—D. K. 
Henderson and R. D. Gillespie. 

Sir Isaac Pitman A Sons, Ltd. Correcting Nervous 
Speech Disorders—Mabel Farrington Gifford. 

George Routledge A Sons, Ltd. The Rape of the 
Masses; the Psychology of Totalitarian Propaganda— 
Serge Tchakotin (translated from the Frenoh by E. W, 
Dickes). The Integration of the Personality—Carl G. 
Jung. The Place of Value in a World of Facts— 
Wolfgang K&hler. Philosophy and Language—Friedrich 
Waismann. 

C. A. Watts A Co., Ltd. The Man reran* the State— 
Herbert Spencer (Thinker’s Library). The World as I 
See It—Albert Einstein (Thinker’s Library). Psychology 
and War—D. W. Harding. Ideals and Illusions—L. Susan 
Stebbing. The Human Mind—Alfred Hook. 


Bacteriology: Hygiene 

H. K. Lewis A Co., Ltd. Elementary Bacteriology and 
Immunity for Nurses—S. F. Marshall. 

Martin Sbckkr A Warburg, Led. The Conquest of 
Bacteria—F. Sherwood Taylor. 

Oxford University Press. Industrial Hygiene— 
edited by Anthony J. Lanza. Mosquito Abatement for 
Health and Comfort—William Brodbeck Hems and 
Harold Fameworthy Gray. 


Miscellany 

D. Appleton-Century Co., Ltd. Stories of Useful In* 
ventiona—S. E. Forman. Science with Simple Things— 
Raymond F. Yates. Experimenting at Home with the 
Wonders of Science—Eugene Hcdrfon Lord, 

W. A R. Chambers, Ltd. Chambers’s Technical 
Dictionary—edited by C. F. Tweney and L. E, C, Hughes. 

Chapman A Halt., Ltd. Advanced Beading in 
Chemical and Technical German—J. T. Fotoe and R. N. 
Shreve. 

William Hsinhmanm, Ltd. A Century of Science— 
F. Sherwood Taylor. 

McGraw-Hill Publukino Co., Ltd. Genius in the 
Making—Herbert Carroll. Writing the Technical Report 
—J, R. Nelson. The Arte end Man—Raymond & Btite*. 
Industrial Design—Harold Van Daren, 

Macmillan * Co^ Ltd, Berkeley Moynihau t Surgeon 
—Donald Bateman. Religion in Science and Oiidhe&iOti 
—Sir Richard Gregory. Soda! Relation* of ffereno*^- 
J. G. Growther. IntrodueApplied Stience^Bket <— 
H. B, Br own and S. Jones, , / ■ 

Methuen A Co,, Ltd. General Science, Bart 3 —&■ 
Pl5t, Freda Jones and J. H, Hopktwon. 

Oxford UNxvRaamr Press, taUtary ScW To^y 

-Ideut.-Ool. Donald PortWRy F**re» 

$eri**). ( ■ ' 1 - „ 
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NEWS AND VIEWS 


Sir Benjamin Baker, F.R.S. ( 1840 - 1907 ) 

It is just fifty years ago this month since the 
famous Forth Bridge was opened and a hundred 
years ago since one of its designers. Sir Benjamin 
Baker, was bom. The son of Benjamin Baker of 
Carlow, Ireland, Sir Benjamin was bom in Somerset¬ 
shire on March 31, 1840, and at the age of sixteen 
was apprenticed at the Neath Abbey Iron* Works, 
South Wales. At the age of twenty he entered the 
employ of a civil engineer in London and two years 
later began his long association with Sir John Fowler 
(1817-98), who was then engaged on the construction 
of the first part of the London Underground Railway. 
Baker first gamed recognition by a series of articles 
in Engineering in 1807 on “l^ong-Span Bridges’*. 
This senes was followed by others on beams, brick¬ 
work and urban railways. In the ’seventies plans 
had been drawn up by Sir Thomas Bouch for a 
bridge over the Firth of Forth, but the failure of 
his Tay Bridge led to a reconsideration of the 
scheme. 

In 1881 the railway companies interested requested 
their consulting engineers T. E. Harrison, W. H. 
Barlow and Fowler, with whom Baker collaborated, 
to report on the feasibility of a bridge over the 
Forth, and the type of bridge. The report recom¬ 
mended a cantilever bridge with a central supported 
girder, a type first adequately treated by Baker in 
hie articles of 1807. The great work was begun in 
1888 and completed in 1890, Baker then receiving 
the honour of knighthood. The second great work 
for which Baker will be remembered is the Aswan 
Dam on the River Nile, 0,400 ft. in length, carried 
out in the years 1898-1902 at a cost of £3,250,000. 
He was consulted regarding many projects both at 
home and abroad, acted as an arbitrator, and served 
on many commissions and committees. He was 
elected fellow of the Royal Society in 1890, and 
served as president of the Institution of Civil Engin¬ 
eers m 1895. He died unmarried on May 19, 1907, 
and was buried at the village of Idbury in the Cots- 
wolds. Two years later a memorial window to him 
was erected in the north aisle of Westminster Abbey. 

Substitutes for Imported Fuels 

In the House of Commons, on March 20, Mr. 
Geoffrey Lloyd, Secretary for Mines, stated that Sir 
Harold Hartley had been appointed honorary adviser 
on the development of home*produoed fuels. A 
number of leading representatives of industry, fin¬ 
ance, and technical science, under the chairmanship 
of Sir William Bragg, had been asked to make a 
rapid survey off the subject in the light of war con¬ 
ditions, and within a month this authoritative body 
ceimtoted Its survey. On its recommendations the 
following ,sbc specific profeleme are being investigated 
fttandta^ t ( 1 ) the production of oil from coal 


by synthetic processes, under the chairmanship of 
Sir William Jowitt; (2) the products of low-tempera¬ 
ture carbonization, under Lord Henley; (3) the 

liquid products of high-temperature carbonization, 
under Mr. Davidson Pratt ; (4) alternative fuels for 
internal combustion engines, under Viscount Ridley ; 
(5) the development of the use of colloidal fuel, under 
Mr. Irvine Geddes ; and (0) the more efficient use of 
fuel generally, under Sir Clement Hindley. 

A report has already been received, Mr Lloyd 
said, on the recovery of benzole. This indicates that 
already additional crude benzole is being recovered 
at the estimated rate of 16,000,000 gallons a year, 
and that an extension of voluntary effort should 
secure a further 12,000,000 gallons a year. A survey 
has also been completed which shows how our pro¬ 
duction of tar, creosote, and pitch can take the place 
of imported fuel oil and bitumen to the extent of 
some 300,000 tons in the current year. Mr Lloyd 
stated m conclusion that action already taken on the 
basis of reports received will result in obtaining in 
the current year some 32,000,000 gallons of sub¬ 
stitutes for imported oil. 

Economic Aspects of War 

The economic aspects of war are ably discussed 
by Mr. G. Crowther in an Oxford Pamphlet on World 
Affairs (Oxford : Clarendon Press. 3d. net), entitled 
"The Smews of War”, in which he maintains that 
war is now an industrial proposition, being more 
influenced by the science of economics than by the 
art of strategy. The demand of war for the whole 
of a nation’s industry and wealth lias given an 
immense advantage to the rich country. Limiting 
himself to the question of men and materials, Mr. 
Crowther compares the resources of man-power and 
materials available to the Allies and to Germany. In 
almost every respect the Allies have an overwhelming 
advantage, and our advantage in man-power will 
increase the more Germany succeeds in making her 
raw material* at home. To win the War, however, 
even with these advantages, economic mobilization 
is essential. We must keep the seas open to our trade 
while closing them to the enemy ; we must prevent 
the enemy from over-running our industrial areas or 
bombing them out of existence before they convert 
our advantages of man-power and materials into a 
military superiority. We must also preserve our 
ability to pay for imports by maintaining and 
increasing oar export trades, and be prepared to 
reduce to the minimum the amount of man-power 
and materials consumed for purposes other than war. 
Finally* we must be energetic and speedy in organizing 
the transfer both of men and materials into their 
war-time jobs. In laying down programmes of war 
production, we must be content with nothing short 
of the maximum that is physically possible. 
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Tuberculosis and War 

Ik a recent paper on this subject (Parts nUd., 1, 
52 ; I94Q), Dr. E. Rist, of Paris, remarks that war 
favours the extension and aggravation of tuberculosis 
not only in belligerent nations but also in neutral 
countries, owing to the economic disturbance caused 
by the blockade, the scarcity of indispensable articles 
due to the dest ruction of merohant shipping and the 
hmdranoes of all kinds offered to the transport of 
goods by land and sea. During the War of 1914-18, 
the mortality curve from tuberculosis, which had 
fallen from 1900 to 1914, rose sharply from 1915 
to 1918, and did not decline again until after the 
conclusion of peace. Among the numerous causes of 
an increase of endemic tuberculosis in war-time, one 
of the most serious is the rapid and wholesale evacua¬ 
tion of urban and rural populations to districts which 
are not sufficiently prepared to receive them, with 
the result that numerous healthy persons become 
infected with tuberculosis by those suffering from an 
active form of the disease. 

Another factor leading to increase is the inter¬ 
ruption of the most successful method of treatment 
of pulmonary tuberculosis, consisting in various forms 
of collapse therapy, especially artificial pneumo¬ 
thorax, caused by evacuation of patients to areas 
where there are no practitioners familiar with the 
technique. Other factors found to be responsible for 
the spread of tuberculosis are overwork, especially 
among those engaged m war industries of various 
kinds, under-feeding, as was illustrated m Denmark 
during 1914-18, and mental worry, the importance 
of which was emphasized by Laenneo long ago. In 
conclusion. Dr. Rist, while admitting the necessity 
of an ample supply of tuberculosis experts in the 
armed forces, emphasizes the importance of restoring 
♦o civil practice a large number of them who are 
employed on quite unsuitable duties. 

British Museum (Natural History) 

Lecture tours in the British Museum (Natural 
History) on Saturdays at 3 p.m., and on the first 
Sunday in each month at 3 p.m. have been arranged. 
London museums are re-opening their doors, and 
although many treasures have had to be moved 
away to safety from the Natural History Museum, 
their places have been filled to some extent by 
special exhibitions and new grouping. Two of the 
galleries are being used for a special exhibition to 
show Nature m the servioe of man. The exhibits 
illustrate the animals and plants from which our 
most important textiles are produoed; sources of 
oil, animal, vegetable, and mineral, and some of the 
industries in which the various oils are needed; 
materials from which cosmetics and surgical re¬ 
quisites are prepared; the use made of spiders' 
webs and the origin of domestic breeds of poultry, 
cattle, pigs, etc. There is a section showing the 
animals particularly useful in war, such as white 
mice, canaries, reindeer, and Airedale dogs. Another 
gallery which has been proving a great attraction 
during the few weeks of limited opening is the 
Whale Hall, where a full-size model of a Blue Whale 
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92 feet long is on view—a treasure certainly, but 
much too large for evacuation 1 

Night-Shining Byes 

Most people are familiar with the greenish gleam 
which shines from the eyes of a oat when a beam of 
light is directed upon them at night, and are aware 
that the glow can be seen only when the observer's 
line of vision is closely parallel with the beam of 
light. The phenomenon has been investigated in 
many animals by E. P. Walker, assistant director of 
the National Zoological Park of the Smithsonian 
Institution, and his results are referred to in the 
current Year Book of the Institution. The apparatus 
used in the tests was a reflecting head lamp, similar 
to a hand torch, worn on the forehead and connected 
with a three-cell battery in his pocket. The best 
results were obtained with a beam of moderate 
intensity, the" effect of an intense beam being to make 
the glow less conspicuous or entirely to prevent its 
appearance. The shining is due to reflection from 
some surface in the eye, but its colour and oharaoter 
vary with the kind of animal. Colour ranges ran 
from silvery to blue-green, pale gold, reddish-gold, 
brown, amber and pink, and while most resembled 
reflection from a burnished metal surface, those of 
crocodiles and alligators gave the observer the 
impression of gazing into “a brilliantly glowing 
pinkish opening in a dull-surfaced bed of coal”. 

In the case of glowing eyes, the appearance is as if 
one looked through the pupil of the eye and saw 
reflection from the surface of the retina, but where 
the gleam was metallic in character there was no 
impression of looking into the interior of the eye# 
In the latter case, however, a difficulty arose because 
in most cases the reflection disappeared at a distance 
closer than from eight to twenty feet, so that the 
actual reflecting surface could not be determined. 
In some forty species of mammals and reptiles tests 
were made with red and blue coloured beams of light, 
but these made little change in the reflected gleam 
except to add a corresponding tinge of red or blue, a 
result which confirms the suggestion of simple reflec¬ 
tion without any real animal light. To some degree 
there is a family resemblance in the character of the 
gleams, for most rodent eyes shine dully in brown, 
hazel or amber, although in porcupines the reflection 
is brilliantly silver. No shine was Obtained from the 
eyes of higher apes or monkeys and no proof of the 
alleged shining of human eyes, yet, curiously enough, 
the most brilliant reflections of all were from the eyes 
of two of the lemurs, the slow loris and the potto.. 

Ethnological Reconnaissance in New Guinea 

Muck of the Mandated Territory of New Guinea 
is still uncontrolled, and even unexplored. Notwith¬ 
standing the difficulties of the country, the policy of 
exploration with a view to oontrol k pmme4 with 
as little intermission as circumstances allow end 
has mode substantial additions telmamhqp in $»e 
information collected relating W*ttie 
previously unvisited or, unknown 1 peteter 
interior, notably ' in the ad 



NATURE 


507 


No. 9674, March 90, 1040 

Hagen. A regent report to Sir Walter McNicoll, 
administrator of the Mandated Territory, by Mr. 
J. L. Taylor* assistant district officer, records the 
results of a patrol carried out by him in unexplored 
country westward from Mt. Hagen to the border of 
Dutch New Guinea, and northward towards the 
southern tributaries of the Sepik River during 
March 9, 1938-June 19, 1989. The area surveyed con¬ 
sisted of some 20,000 square miles, and was found 
to be for the most part of temperate climate, such 
as might be suitable for European occupation. The 
future of the country traversed is said to he in 
agriculture and pig-raising. 

Large numbers of natives were encountered, most 
of whom appear to have been friendly, though on 
more than one oocasion the patrol was attacked and 
suffered some casualties. Among natives to the 
north-west of Mt. Hagen, who had not previously 
seen a white man, the members of the patrol were 
regarded as spirits of the dead returned to earth. 
One of them, while taking observations from a tree, 
received the offering of a pig and was asked to ascend 
to heaven. In another village, the women were kept 
at a distance in the belief that they would die if they 
beheld these spirits. Among the more remarkable 
features in the culture of the peoples encountered, of 
which some particulars are given in a dispatch from 
the Canberra correspondent of The Times in the 
issue of March 26, is a system of deep drams or 
sunken roads, in the form of an elaborate complex 
of trenches, which serves both for defence and in 
cultivation as an effective drainage system, or as a 
protection against the ravages of pigs. Another 
remarkable culture trait is the ub© of wigs of human 
hair, made by professional wig-makers. Each man, 
it is said, aimed at having at least one wig made of 
his own hair. The tribes of the area were found to 
be keen traders, the most important and much 
sought after commodity being salt prepared from 
wood burnt after saturation in salt-springs. 

Archeological Investigations in Jerusalem 

Excavation of the remains of certain of the 
ancient walls of Jerusalem carried out by Mr. C. N. 
Johns on behalf of the Department of Antiquities 
has produced results of considerable archeological 
interest and historical importance. These results 
include the establishment of a chronological sequence 
in the remains of these ancient walls, which carries 
back to pre-Herodian times—certainly to the Mac¬ 
cabees and possibly even to the days of Nehemiah, 
although the evidence for the latter is arohceologieally 
undated. A further result is the confirmation of a 
tentative identification, made in the seventies of the 
last oentury, of the so-called Tower of David with 
Phasael, the third of the three towers described 
by Josephus as hieeted by Herdd the Great. The 
systematic exploration of the site whs made possible 
by the demolition of the Turkish barracks under the 
British oocbpatSan, and was undertaken by the 
nf Antiquities in 1994 through the direct 
Sir Arthur Waudhope, then High 


The excavation, as described m a dispatch from 
the Jerusalem correspondent of The Times in the 
issue of March 28, has laid bare the old wall inside 
and parallel to the present north and west walls of 
the Citadel as reconstructed by the Crusaders and 
Mamelukes. This fragment of the old wall consists 
of three towers, Phasael and^ those named respec¬ 
tively by the excavators .the Comer Tower and the 
South Tower, and their conneotmg curtain walls. 
The curtain between Phasael and the Comer Tower 
is of crude chalky stone solidly laid without mortar 
on the native rook scarp. Stratified remains of pottery 
suggest that this may go back to Jonathan Mac¬ 
cabeus ; but in fact it incorporates an even earlier 
and clumsier wall, as previously mentioned, archroo- 
logioally undated. The Maocabaean wall was par¬ 
tially demolished shortly after its erection, in a 
battle, presumably during the sieges by one or other 
of the Antioohus dynasty, of which the relics are 
seen in iron and bronze javelin heads and stone 
ballista balls. There is now evidence that after 
repairs it was reconstructed in the remarkable pro¬ 
tective works of Herod, in which the tower Phasael 
was the strongest and most striking, rising from a 
cube of solid masonry, measuring 68 ft. on each side, 
ui two stages to a height of 155 ft. In addition to 
their intrinsic interest, these discoveries will tend to 
throw light on other problems of the oharacter and 
appearance of the Holy City at the opening of our era. 

Trotula and the Ladies of Salerno 

In a paper read before the Section of the History 
of Medicine of the Royal Society of Medicine on 
January 10, Dr. H P. Bayon stated that several con¬ 
temporary writers maintained that a fictitious Trottus 
was the author of “De passionibus mulierum", which 
was usually ascribed to Trotula of Salerno, a matron 
mentioned in the text of most manuscript copies and 
therefore a definite person. Whether she wrote or com¬ 
piled the chapters u De omatu mulierum” is not 
ascertained, but a study of early manuscript texts 
dealing with cosmetics seems to afford some clue. 
The gynaecological chapters are notable because of 
the recommendation of the support of the perinseum 
in ohildbirth and the primary suture of the perinaeum. 
The many manuscript copies, printings and literary 
allusions concur in showing the appreciation which 
Trotula enjoyed during the twelfth to sixteenth 
centuries. 

The references in the text of Trotula’s work 
to Saracens, many drugs from the East, the avoid - 
anoe of magical formulae and hagiology, together 
with the description of alchemical manipulations, 
indicate the personal influence of Moslem and Hebrew 
physicians; in other Salernitan writings, quotations 
fironi the Old Testament are preferred, ( It is recorded 
that Costanza of Salerno lectured on medicine during 
the reign of Giovanna I of Anjou <1325^82); she 
was probably the first woman professor. The decline 
of the College of Salerno must have occurred after 
its destruction in the sack of the town in 1194. 
In academical teaching Salernitan doctrines were 
replaced by dialectic Scholastic medicine, but the 
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College*of Salerno brought to the West a system of 
professional medical practice which has since pre¬ 
vailed in,all parts of the civilized world. 

A New Kind of Museum Exhibit 

The New England Museum of Natural History in 
Boston, Mass., has been the first to turn a trade 
innovation m lighting to* the service of museum 
galleries. In the particular case described by Bradford 
Washburn in the Museums Journal (39, 450 ; 1940) 
you gaze at a stoat watching you from the edge of a 
summer wood. As you look, the lights fade, become 
momentarily dim, and when the full light shows again 
the summer scene has gone, snow covers the ground, 
the trees are bare of leaves, and the stoats have 
changed into their winter dress of ermme. The case 
really contains two groups, a summer and a winter 
one ; but the spectator looking at the summer group 
perceives it, when it is brilliantly lit internally, 
through a transparent sheet of Belgian ‘black 1 glass. 
When the internal lights fade and the second group 
is illuminated, the black glass becomes opaque and 
acts as a mirror in which only the snow scene is 
visible, exactly overlapping the summer scene, of 
which it is a replica m reverse Many technical 
difficulties had to be surmounted before the new 
exhibit was satisfactorily completed ; but its dissolv¬ 
ing habitat group at once made a great impression. 
One wonders if the average mortal really needs such 
bait in order to be induced to look at a representa¬ 
tion of Nature : and the result -half his mind is 
thinking about the trick of the thing ; only the 
other half is giving itself to the study of the Nature 
group. 

Earthquakes Near Great Dams 

According to Earthquake Notes (11, No. 3; 
January 1940), earthquakes of varying intensity 
have been recorded from the neighbourhood of 
Boulder Dam since September 1936. During the 
first four months twelve shocks were felt, but the 
frequency increased until during April 1937 forty-five 
were felt After this tune the frequency increased 
until durmg the early part of 1939 there were on 
average two humanly felt earthquakes a month. 
The Wood-Anderson seismograph on the spot re¬ 
corded more than five hundred disturbances during 
1938. There has been some discussion among U. 8 . 
seismologists of plans for the observation of possible 
earthquakes in the neighbourhood of two other 
areas which will probably be similarly loaded. The 
first is the unfinished Grand Coulee Dam in the 
State of Washington, and the second is the proposed 
Shasta Dam near the confluence of the Pit and 
Sacramento Rivers m northern California. In the 
latter case there is yet time to obtain information 
of the seismicity of the area before loading. Similar 
data were not obtained in the case of the Boulder Dam. 

Oxygen Administration and Inhalation Apparatus 
A fifth memorandum in the Emergency Medical 
Services Series has been issued by the Ministry of 
Health entitled “Oxygen Administration—Indica¬ 


tions, Methods and Types of Apparatus” (HJ1. 
Stationery Office. 2d. net). The administration of 
oxygen is a valuable aid in the treatment Of some 
forms of gas poisoning and lung disease, and in 
some surgical conditions such as shook and chest 
wounds. The memorandum incorporates the results 
of research on the subject, and is intended primarily 
for the guidance of medical officers in charge of 
hospitals. It describes the conditions for which 
oxygen tjherapy is likely to be effective, methods of 
oxygen administration, and the more important 
types of apparatus for the purpose, including a new 
form of nasal mask. 

Alexander Pedler Lecture 

The Alexander Pedler Lecture, which is given 
annually under the auspices of the British Associa¬ 
tion, was this year delivered by Prof. Allan Ferguson 
before the Cardiff Naturalists 1 Society. The lecture, 
which was given in the Reardon Smith Lecture 
Theatre of the National Museum of Wales, Cardiff, 
on March 14, was entitled “Splashes, and what they 
Teach”. It was chiefly concerned with an explanation 
of the phenomena attendant on the impact of a drop 
of liquid on a liquid or solid surface. A high-speed 
film was shown which illustrated the phenomena, 
and the results were compared with those of the 
earlier classical experiments carried out by the late 
Prof, Worthington 

Old Books on Social Sciences 

We have received a copy of Catalogue 54 pub¬ 
lished by E. P. Goldschmidt and Co., of 45 Old 
Bond Street, W.l, containing 307 items of old works 
dealing with a great variety of subjects. Atten¬ 
tion may be directed to the following: Jacques 
Legrand’s “Sophologium”, a popular handbook of 
useful knowledge, possibly printed by Caxton, not 
later than 1473; Naud^’s work on the principles of 
hbranariship and library organization (1627); Bec- 
caria’s treatise on crimes and penalties (1766); 
Sir Edwin Chadwick’s “Report on the Sanitary Con¬ 
dition of the Labouring Population of Great Britain” 
(1842); Patissier’s work on factory hygiene and the 
diseases to which miners, industrial workers and 
others are exposed (1822); Schretber’s sixteenth 
century book on practical arithmetic, the first 
German book on the subject; J6rorae de Monteux’s 
treatise on hygiene, which contains chapters on 
dietetics, the care and nourishment of children, and 
a section on cosmetics (1559); Bernard Palisey’s die* 
course on the nature of waters, fountains, rains, metals, 
salts, stones, earths and fire (1580), which entities him 
to be regarded as one of the pioneers of modem 
chemistry and geology; Neander’s “Tabacologia” 
(1626), the most important early work on tobacco; 
Viliafranca’s “Methodus refrigerandi” (1$09), the 
earliest work on artificial refrigeration; and the 
first edition of Linn»ug’s book on the increase of ftti* 
habitable earth (1744) bound up with the second 
edition of his oration on traveling in one's ;owh- 
country (1743). ' *. ' 
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Hydro-Electric Development in India 

Ik Natcm of January 6, p. 23, under thug heeding, 
it was stated that an irrigation scheme involving the 
generation of large quantities of electric power 
between the Punjab and the State of Bilaspur 4 is 
under construction**. We are informed by the 
secretary of the Central Board of Irrigation that 
“the project referred to, namely the Bhakra Dam 
Project in the Punjab, is not ‘under construction’ 
but simply ‘under consideration’ at present'’. 

Exhibition of Chinese Art at Leeds 

An exhibition of Chinese art was opened in the 
Temple Newsham Mansion, LeedB, on March 23 by 
Dr. Thomas Bodkin, Barber professor of Fine Arts 
and director of the Barber Institute in the University 
of Birmingham. The exhibition consists of more 
than 200 specimens of pottery, pamtmgtf and bronzes, 
exhibited by the courtesy of Messrs. John Sparks of 
London, and on the initiative of the curator of 
Temple Newsham, Mr. Philip Hendy. Although the 
exhibition is, so far as possible, comprehensive in a 
chronological sense, the periods which will appeal 
most to students of the earlier phases of Chinese 
culture, covering the Shang-Yin (? 1766-1122 B.r.) 
and Chou (? 1122-249 b.c.) Dynasties and the 
Warring States, are represented by some notable 
exhibits forming a group of seven very rare bronzes. 
Three belong to the Shan-Yin Dynasty—two beaker¬ 
shaped vessels with a finely engraved design, and a 
sacrificial cup. There are also three vessels of the 
Chou Dynasty ; and a dagger with a handle in the 
form of a mule’s head is of the period of the Warring 
States (481-221 b.c.). Special interest is attached to 
these bronzes, all coming from burials. Among the 
most important of the pottery exhibits is the figure 
of a Lohan or Buddhist priest, seated with arms 
folded in the sleeves of his cloak, which stands 
about four feet high. 

A Big Sunspot 

A bio sunspot has crossed the solar disk during 
the past week ; appearing at the east limb on March 
20 , reaching the central meridian on March 26*3 and 
due to pass around the west limb of the disk on 
April L The area of the spot on March 23 was 
1,000 millionths of the sun’s hemisphere—an area 
well above the lower limit of size for naked-eye 
visibility. On March 23, a bright chromospheric 
eruption of considerable intensity was observed 
directly over the spot. A great magnetic storm began 
on March 23 and was in progress during the night of 
March 24-25, when the aurora was also seen in spite 
of bright moonlight, Widespread interference 
with both radio and sable communications was 
reported. 

The Night Sky in April 

Dumnq the month, night shortens by nearly two 
bourn 'iW.the latitude of London. The mo on is new 
on April 7 at 2&*3h. and foil on April 22 at 4*6h. 
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On the latter date, a penumbral eclipse of the moon 
occurs, having been preceded on April 7 by an 
annular eclipse of the sun invisible in Great Britain, 
but to be seen iu the southern parts of the United 
States of America. The penumbral lunar echpee on 
April 22 begins at 2h. 27m., reaches a maximum 
phase (0*89) at 4h. 26m , and ends at 6h. 25m. 
In the nature of things, a penumbral lunar eolipse 
is not a spectacular phenomenon, but a difference in 
brightness between the east and west parts of the 
moon's disk should be discernible in a naked-eye 
scrutiny. In the evening skies after sunset, the 
brilliant planet Venus dominates the other planets 
still above the horizon—Mars, which is visible for 
about three hours after sunset, and Saturn, drawing 
nearer to the sun’s position until it is in conjunction 
on April 24. Jupiter in now too close to the sun for 
observation, being in conjunction on April 11. It 
may be noted that also on April 11 at Oh. Venus is 
in conjunction with Mars ; while at 19h. the moon, 
then nearly four days old, will be m conjunction with 
both these planets. The Lyrid meteors are due during 
April 19-22, the radiant point being near 104 Her- 
culis. [All times are given in Universal Time ; add 
1 hour to convert to Summer Time ] 

Announcements 

Sib Harold Cabfentbb, F.R.S., professor of 
metallurgy in the Royal School of Mines, London, 
has been awarded the Honda prize of the Japan 
Metallurgy Society. He is the first foreigner to 
receive the award, which consists of a gold cup and 
£300 

Pbof. A V. Hill. M P., F.R.S , has been appointed 
as assistant air attach^ in Washington for special 
scientific liaison duties. The appointment is tem¬ 
porary, and has been accepted without remuneration. 

The Messel Medal of the Society of Chemical 
Industry hog been awarded to Lord Samuel. This 
medal, one of the two principal awards in the hands 
of the Society, is given m alternate years for “meri¬ 
torious distinction in Science, Literature, Industry 
or Public Affairs, and who is prominently concerned 
with the Welfare of the Society”. The presentation 
will be made at the annual meeting of the Society 
to be held in London on July 9, when Lord Samuel 
will deliver an address. 

The Kitasato Institute for Infectious Diseases, 
founded at Tokyo, by Baron Kitasato, who discovered 
the bacillus of bubonic plague and who died in 1931, 
celebrated the twenty-fifth anniversary of its founda¬ 
tion on November 5. 

According to Dr. C. Louis Leipoldt, medical 
secretary of the Medical Association of South Africa, 
in Southern Rhodesia whore there are 188 registered 
medical practitioners,' 118 are available for service in 
the present national emergency. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

In the present . circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN 

Notes on points in some of this week’s letters appear on r. 516. Correspondents 

ARK INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS, 


Human Genera and Species 

Prof. Osman Hill’s suggestion 1 that the classi¬ 
fication of the Horn in id® is in urgent need of revision 
is likely to meet with general agreement. It is 
doubtful, however, if the particular proposals which 
he puts forward will do more than deliver the question 
from its present confusion—a confusion which at 
least has the merit of attributing a glamorous if 
unreal diversity to human ancestry—into another 
confusion at least as great. This is certain to ocour 
if the principles of zoological classification are as he 
defines them. The differences which he suggests 
indicate generic distinctions (“differences m external 
or internal structure”) cannot be regarded as essen¬ 
tially different from those which he believes to 
indicate specific distinctions (“differences in bodily 
proportions . . . differences in bodily form”, etc.). 
For, quite apart from the verbal and logistic difficulty 
of deciding what is a difference in “structure” and 
what is a difference in “form”, there is strong reason 
for supposing that pronounced differences in the one 
or the other or both asjiects of the body or its organs 
are often simply due to differences m growth-rates. 
For example, some monkeys have a vermiform 
appendix, others lack this structure. Osman Hill’s 
criteria suggest that differences of this kind are 
necessarily a sign of generic distinction. The 
difference, however, is entirely dependent on a 
different pattern and rate of growth in the c®eal 
region of the large intestine, that is, on a process 
which in this case leads to an extreme difference in 
bodily proportions. These, however, Osman Hill 
regards as indicative of specific and not generic 
distinction. It would therefore seem that no real 
difference separates his criteria for defining genera 
and species. In any event it is difficult to see how 
they could be applied to fragments of fossil human 
skulls. 

It is because systematists have never succeeded m 
devising any standards of goneral application that 
zoological classification remains the somewhat uneven 
structure that it is. In spite of all attempts at 
suppression, the personal factor still enters largely 
into decisions that this or that group of animals 
constitutes a species of a genus. Some systematists 
are ‘lumpers’, others ‘splitters’, and however much 
it may be regretted as indicative of a lack of ob¬ 
jectivity, Tate Regan’s remark* that a species is 
something which a competent systematic recognizes 
as such still holds. But this does not mean that 
arbitrary conventions are notf devised and used 
which allow of fairly equal generic and fairly equal 
Specific subdivision within a given group of organisms. 
It was in the belief that this was so that I suggested 
in 1931* that there was no reason to regard Java man 
(Pithecanthropus) and Pekin man (Sinanthropus) as 


generically distinct. This view was reaffirmed last 
year by Le Gros Clark 4 and has just been re-stated 
by von Koenigswald* and Weidenreich. 

Any rigid set of principles of systematic classi¬ 
fication based, as Osman Hill’s are, on a supposed 
application of principles derived from other fields 
of biology, usually defeats itself. One has to be 
particularly careful about such principles in the study 
of human origins because, as I have suggested else¬ 
where 1 , the importance 'attached to this question, 
and the consequent and inevitable derivation of 
views on primate phylogeny from primate classi¬ 
fication, make it essential that the genera within a 
single family, or the species within a single genus, 
should be at least approximately equivalent in their 
taxonomic differentiation, if the theoretical condition 
is to be fulfilled that the sub-groups of a given genus 
or family can be regarded as more closely related to 
each other by descent than they are to the members 
of other genera and families. This necessity applies 
to the whole field of palaeontology. In a recent review 
of the problem, Arkell and Moy-Thomas 1 point out 
that every new genus and species of fossil should fit 
as nearly as possible into a uniform scale of classi- 
ficatory values, and that classification should not be 
complicated by the introduction of preconceived, and 
usually arbitrary, views about phylogeny. 

In the classification of the HominicUe it is dear («) 
that a difference which in one case serves as part of 
the basis for generic differentiation should be given 
equal consideration in another, and (6) that any 
common characters which bind the species of Homo 
into a single genus should not occur in any other 
genus of the Hominid®. These are purely empirical 
and, to that extent, arbitrary criteria. But they are 
essential criteria if there is to be any order in the 
classification of the Hominid®, and if views on human 
phylogeny are to be soundly based. The main 
difficulty that usually lies in the way of their applica¬ 
tion to the classification of any new human fossil 
skull is the desire to make too much of a good thing 
by magnifying its significance. This was certainly 
done, either consciously or unconsciously, in the case 
of the Pekin skull, and the only new fact which 
Weidenreich’s recent announcement implies is that 
he has at last looked objectively at alt the evidence 
which should have been taken into account at the 
start of his labours—for in my opinion* bis <K 3 «ctusion 
was obvious from the moment Davidson Black 
published the measurements of the first fcwHBthen- 
thropus skulls in 1930 and 1932*, even though he, 
too, insisted on the distinctive generic separate¬ 
ness of the type, But m this. Black 1 * sttocesapr in 
the excavations of Choukoutisn bat behtfiW& MO 
differently from almost every other discoverer m t a 
fossil human skull, lbs the tendency, mm ^ 0 
much of such a discovery appears # 
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An excellent example is provided by the recently 
described Bwamcombe skull, ’which an impartial com* 
mittee of experts set up by the Royal Anthropological 
Institute agreed, after exhaustive examination, 
differed in no significant way from modem human 
skulls 9 ' In what amounts to a minority report, 
however, Marston 19 , its discoverer, dissociates himself 
from this view and claims that the skull is much 
more primitive than this, even more primitive than 
the Neanderthal group 1 

If these controversies are to be avoided^it must 
be accepted by physical anthropologists that the 
species concept as used in systematica is artificial 
(however much meaning the term ‘species’ may 
have in another context, for example, ecological, 
as signifying a genuine biological unit), and that in 
consequence it is necessary to define the amount and 
kind of differentiation which, in the family Hominidfle, 
should determine either specific or generic status. At 
the present time there does not seem to be any more 
reaeon than there was ten years ago 9 for separating 
genenoally from one another m classification such 
archaic types as Sinanthropus, Pithecanthropus, 
Neanderthal and Rhodesian man. The only classifica¬ 
tion which still appears to be justified to-day is the 
separation of this group from a group comprising 
modem man, types belonging to the Upper Palaeo¬ 
lithic, and such temporally aberrant types as the 
iSwanscombe skull. The facts demand such a classifica¬ 
tion—whatever bo its phylogenetic significance. 

8. ZtTCKEKMAN. 

Department of Human Anatomy, 

Oxford 
March 2. 
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Penetrating Cosmic Ray Showers 

It is now recognized that the majority of cosmic 
ray showers at sea-level consist of electron cascades 
(see, for example, J&ftossy 1 and Lovell 9 ). The present 
investigation gives evidence for the existence of a 
very small number of penetrating showers remaining 
offer the cascades have been removed by suitable 
absorbers. The frequency of these penetrating 
showers, however, amounts only to a few per cent of 
all showers at sea-level. They therefore could not 
be detected in the experiments referred to above, or 
in the simitar experiments of Sohroeiser and Both© 9 . 

The experimental arrangement is shown in the 
aecfompanying diagram. The counters shown joined 
with lines ere connected in parallel, giving five-fold 
coincidence* Each five-fold coincidence 

registered ooitesponds to a shower containing more 
than one portM# near the tap counters as well as 
neartfca bbttamcounters, $h# eight counters H are 
PMWM th• middle of the absorber S in order to 

of reyi in the shower. 
These counters neon indicators in such 



a way that whenever a five-fold coincidence 1-2-3-A-f? 
oocurs, the lamps indioate the number n of the 
counters H which are discharged simultaneously with 
the coincidence. The neon flashes were recorded 
photographically. Some of the experimental results 
are collected in the table below. 


Absorbers 
(cm Pb) 


lieoonls containing n flashes 
(rate per 100 nour) 

T 

8 

n = 0 or 1 

n <- > 2 

n 0-8 

0 


n A 2 5 

8 ± 2 

10 ± 3 

Various 

V50 


thicIcDMUMtf. 

1 8 - 10 Oom 

32 5 ± 2 a 2 

16-6 4 1 0 

48 i 3 

J 


Since the bottom counters are effectively sur¬ 
rounded by 60 cm. of lead, each shower giving rise 
to a coincidence necessarily contained particles pene¬ 
trating at least 60 cm. of lead whatever the direction 
of the shower particles. 

It can be calculated that a oascade shower which 
penetrates 60 cm. of lead must have an initial energy 
of at least 10 19 ev. If electrons or photons of this 
energy were sufficiently frequent to account for our 
observations, they would have to transfer an enormous 
amount of energy into ionization on their way through 
a lead absorber. This ionization can be shown to be 
larger than the total ionization produced by the 
whole oosmic ray beam, and would therefore be 
incompatible with the known rate of ionization. If, 
therefore, the Bethe-Heitler theory is valid for very 
high energies, the showers cannot be cascades. 

A meson may produce two independent secondaries, 
one near the top and another near the bottom 
counters, and so give rise to a five-fold coincidence. 
In general, such a ‘double knock-on’ will give rise 
to a reoord n = 0 or l, according as to whether the 
primary meson is, or is not, recorded by one of the 
counters H. In fact, the observed number of records 
n « 0 or 1 is in good agreement with the estimated 
rate of double knock-on processes. Only a small 
fraction of the double knock-on showers should pro¬ 
duce independent secondaries near the counters H 
and so give rise to records with n ^ 2. The observed 
rate of records n ^ 2 id, however, more than 60 per 
cent of those with n -* 0 or 1. We conclude, therefore, 
that the records with n ^ 2 are not due to multiple 
knock-on showers. This conclusion Would be in¬ 
validated if the cross-section for head-on collisions 
of znesons with electrons fer energies shove 6 x 10* f ev, 
should prove to be essentially larger than that ceil- 
culated by Bbabfca* or Massey and Corben 1 . 
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Assuming, however, that the theories are correct, 
the records n 2 must be interpreted as due to 
penetrating showers different from cascades and 
knook-on showers. 

We have carried out experiments which suggest 
that these penetrating showers are connected with 
the extensive air showers. This is in agreement with 
the conclusions of Auger* and with recent experi* 
meats of Wataghm 7 . 

Though other interpretations cannot be excluded, 
it is plausible to assume that the observed showers 
contain several mesons simultaneously. The photo¬ 
graphs of Braddick and Hensby 7 appear to show 
examples of two associated mesons. 

Comparison of the coincidence rates for T 0 and 
T ^ 1*8 cm shows that less than half the penetrating 
showers come from the air, while the rest are produced 
in the absorber 7 T It seems possible, therefore, that 
some of the observed showers are due to creation of 
mesons in the absorber T 

L JAnossy 
P. Inoleby. 

Physical Laboratories, 

University, 

Manchester. 
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Origin of Visual After-Images 

It is sometimes disputed whether visual after¬ 
images are due to retinal or central processes. Their 
retinal origin appears to be capable of demonstration 
As follows If one eye is pressed with the finger or 
a spring balance near the outer canthus for about 
thirty seconds, it will become temporarily blind. 
Tins effect, known to Thomas Young, Helmholtz 
and Donders, is attributed to retinal anoxjmnta The 
pressure should be about 260 gm., applied over an 
area of 1 sq. cm. The easiest method is to press on 
top of the lids, keeping them sufficiently far apart 
to permit vision. A brown mist will spread over 
the visual field, and finally all objects will disappear. 
The image of a bright light, such as a 00-watt bulb, 
at a distance of 1 ni or 2 m. should now be thrown 
on a fixed region of the retina in the blind eye. 

The easiest method is to fixate the light with the 
other eye ; t he natural convergence of the two eyes 
will cause the other to remain stationary though the 
pressure will prevent the image from falling exactly 
on the fovea Such fixation is maintained for two 
minutes-; the normal eye may be closed for a second 
from time to time, to make sure that the other eye 
is still completely blind. If, finally, the head is 
turned away from the light and pressure removed 
an after-image of the light wiU, of course, be seen 
with the normal eye on any suitable surface, being 
dark on a bright background and bright on a dark 
one. 

If the normal eye be closed and the other opened 
ten seconds or so after pressure has been released, 
its vision will be found restored, and on after-image 


positive or negative , will be seen against a suitable 
background, though the stimulation from the primary 
image has never reached the lower and higher visual 
centres at aU . 

The image will usually be eooentrically placed in 
the visual field, through lack of normal fixation, and 
may be blurred or multiple owing to eye-movements. 

It may also be feebler at first owing to incomplete 
recovery of vision in the pressed eye. Under suitable 
conditions, however, its similarity to the image m 
the other eye leaves no doubt that both originate in * 
the samcr way This confirms the view that the 
positive after-image seen on a dark ground is due to 
retinal after-discharge, and the negative image on a 
bright ground to local reduction of retinal sensitivity 
Since these effects occur despite anoxwrma, their 
photochemical origin is confirmed. The same result 
is obtained if the impressed eye has been closed 
throughout, but fixation of the bluid eye is then very 
difficult and there is no normal unage for comparison. 

It is not denied that central processes may exert an 
inhibitory influence on these after-images 

Induced anoxemia of the retina thus provides a 
useful method of blocking impulses between the 
retina and the visual centres and of isolating the 
contributions of different parts of the system to the 
sensory process. 

K. J. W. Craik 

Psychological Laboratory, 

University, Cambridge 
Feb. 27. 


Metabolism of Tumours 

In a recent review 1 of the 1939 report of the British 
Empiro Cancer Campaign, Dr. K. Boy land criticizes 
as “rather misleading’ 1 the following statement from 
the report of this Laboratory : “There appear at the 
present time to be two main points in which the 
metabolism of cancer differs from that of most normal 
tissues. Firstly the ability of cancer cells to form 
lactic acid jiersjsts even when the tissue is respiring, 
secondly cancer tissue has a respiratory quotient 
indicating that the oxidation of carbohydrate is 
abnormal” 

This statement, far from being misleading, seems 
to me to be clear and correct ; tumour tissue differs 
from most normal tissues in these two respects. In 
an earlier report 1 we had stated our view at length: 
following our findings 1 that kidney medulla has a 
powerful aerobio glycolysis not only in Binger 
solution but also, contrary to GyOrgy etal.*, in serum, 
we said 1 : “In these somewhat rare oases, therefore, 
aerobio fermentation is certainly not associated with 
growth, still less with malignancy. Aerobic glycolysis 
is not specific for tumours, though practically all 
tumours have strong aerobic glycolysis”. Later we 
studied cartilage 5 which we found - to have a similar 
type of metabolism. These are clearer examples than 
retina, since these tissues are probably no more 
damaged than in other tissue-slice experiments. Bone 
marrow glycolyses aerobically in Rmger’s solution 7 , 
though the preparation used by Fujita - had low 
aerobic glycolysis in serum. 

Some of Dr. Boyland’s other examples are leas 
satisfactory. Liver - . 1- , smooth muscle 1- , diaphragm 11 
and normal lymph glands 1- * 1- . 10 have all been reported 
with insignificant aerobic glycolysis compared with 
that of tumours. In fact, the transformation of 
normal liver into a hepatoma is a striking example 1 *^ 
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of the development from normal liver metabolism of 
“The type of metabolic activity characteristic of 
malignant tissue generally, that is, active glycolysis 
with a relatively high value for the aerobic 
glycolysis” 1 *. This important result does*not seem 
to favour the view that oanoer tissue arises in general 
from normal tissue with a cancer*like metabolism. 

Normal skin glyoolyses aerobically and undergoes 
relatively little alteration of metabolism when it 
becomes pepillomatous 1 *, but when muscle is replaced 
by malignant sarcoma a great increase of glycolysis 
occurs 1 *. In observations of which details are not 
yet published, Berenblum, Chain and Heat ley 17 found 
with isolated epithelium of skin and of Hhope papil¬ 
loma little difference of metabolism or of R.Q., the 
latter being low in both. Thus their results on skin 
epithelium appear to resemble those of Bywaters* on 
synovial membrane If we exclude retina, of which 
the R.Q. is controversial, these two examples repre¬ 
sent the present exceptions among normal tissues to 
both our generalizations. Although both are tissues 
of low metabolic activity, it is likely that similar 
characteristics will be found in more active tissues 
as the search proceeds. It is clean that neither of our 
generalizations, nor both in combination, is in the 
strictest sense specific for tumours. Nevertheless, the 
association in tumour metabolism of relatively high 
aerobic and anaerobic glycolysis with the lowered 
R.Q is such a constant one that to dismiss it is to 
discard as unimportant the most characteristic of 
established biochemical peculiarities of tumour tissue. 

F. Dickens. 

Cancer Research Laboratory, 

North of England Council of the 
British Empire Cancer Campaign, 
Newcastle-upon-Tyne. 

Feb. 23. 


1 Nature, 146, 240 <1940). 

'Amt, Rep Brit . Bmp Canter Campaign, 18, 158 (1930) 

1 Dickens, F., and Well-Malherbe, H , Bxoehmn. J., 80, 650 <1930). 

1 Gyttrgy, P , Keller, W , and Brehtne, T , Biochem Z , 800, 356 (1928) 

* By waters, R. O, h , J. Path, and Bad , 44, 247 <1987) 

* IMckenn, F., and Well-Malherbe, H , Naturk. 118, 125 (1930) 

’ Orr. 4 W.. and Stlckland, L. H.. Bwchem J , 88, 607 (1988) 

I Fujlta, A , Buxhem Z , 187, 176 <1928) 

* Elliott, K. A i\, Oreli, M. E , and Jfcnoy, M. P., Biorkem. J , 81, 

1008 (1937). 

,B Koeenthat, O,, and I-atmltikt, A., Biochem Z„ 188, 340 (1928) 

11 Meyerhof. 0.. CTbemleobe Vorgknge Jtn Mimkel, Berlin, 1930, p. 55 
and own unpnb. results (In serum). 

II Victor, J. t and Wlntewteln, M. E , Amor J, Carnet, 88, 501 (1984)- 

11 Victor, J.. and Potter, J. 8., Amer. J, Canter, 88, 564 (193R) (p. 658. 
correction). 

” NakaUnt, M., et al„ Gann, », 240 (1938). 

“Orr, 7. W„ and Stlckland, L. H., Ann, Rep, Brit. Bmp Cancer 
Campaign, 18, 181 (1988), and Cham, and InA , 88, 1088 (1039), 


M Crabtree, H. G., Rioehem J., 18. 1289 (1928). 

Ana. Rep. Brit, Bmp . Cancer Cwnpaign, 18, 215 (1939). 


The above letter contains two conflicting state¬ 
ments, 

(l) “Aerobic glycolysis is not specific for tumours, 
though practically all tumours have strong aerobio 
glycolysis,” fljhts frpm Dr. Dickens’s report of 1936 
seems to be a firir and true statement of the position 
*ud hat eon*wteat with the following statement 
from the m tf; report, which 1 consider “rather 

P&Hpb time to be two 
unfa 'pwmh # wWeh the metabolism of cancer differs 


from that of most normal tissues. Firstly the ability 
of cancer cells to form lactic acid persists even when 
the tissue is respiring.” 

Benign growths and most body tissues (with some 
exceptions, such as kidney oortex, spleen, ovary and 
lung) which have been oarefully examined appear 
to have some aerobic glycolysis (for example, testis 
2*8-fi*5, liver 0*&-4»3, uterus 3*0~fl*9). Some of 
these non-malignant tissue^, in addition to the three 
mentioned by Dr. Dickens, also have a lowered R.Q. 
A few malignant tumours, particularly some human 
carcinomata 1 and some spontaneous carcinomata in 
mioe 1 , have lower aerobic glycolysis than many 
‘normar tissues. 

There can be no doubt that the British Empire 
Cancer Campaign has in this, as in so many other 
problems connected with oanoer, given most valuable 
help by securing the thorough investigation of the 
question in several different laboratories. 

E. Boyland. 

Chester Beatty Research Institute, 

The Royal Cancer Hospital (Free), 

London, S.W.3. 

Feb, 29. 

1 Dlckeus, K , and Patov, » H . Uneet, 2. 1229 (1930). 

* Murphy, J B , and Hawking J A , J Can. Phyeiol , 8, 115 (1925). 


Action of Ions on Choline Esterase 

The physiological significance of choline esterase 
suggested by its high concentration at muscle end 
plates and at synapses of the central nervous system 1 
makes it desirable to investigate the properties of 
the enzyme. The electric organ of Torpedo, which 
is considered as an accumulation of muscle end 
plates, has by far the highest content of choline 
esterase ever found m a tissue of fluid. An organ of 
100- 200 gnv weight splits about 200-400 gm. acetyl¬ 
choline in 60 min., which is a hydrolytic power of the 
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same order of magnitude as calculated for end plates. 
The organ has therefore been used as material for 
the preparation of active enzyme solutions 1 . 

Evidenoe obtained previously from these prepara¬ 
tions indicated that the enzyme contains — 8 H 
groups essential for its activity*. The present in¬ 
vestigations show that the enzyme is only active in 
the presence of divalent cations. After dialysis the 
enzyme practically completely loses its activity. A 
few y of divalent ions reactivate it. The order of 
activation by the ions is as follows . Ra*+ **, Ca + +, 
Mg + + , Mn + + (see accompanying figure), Mn+ + m a 
concentration of 0-00002 mol. ( 1*1 y per c.c.) in¬ 
creased the amount of acetylcholine split in 60 mm. 
from 0*08 to 1-13 mgm 

Meyerhof’s co-workers described a strong effect of 
Mn + t on the action of cozymase 4 and cocarboxylase 6 . 
Mg f + was also active but to a smaller extent, v Euler 
and his associates* observed that wrc-citric dehydro¬ 
genase does not act unless Mn + + or Mg + + are present. 
In all three enzyme systems concentrations of the 
ions and relationships between the strength of Mn *■ * 
and Mg 1 + were similar to those described here 

The reactivation by cations occurs at a point 
different from that at which the reactivation by 
reduction of S—S groups takes place. Tlie maximal 
effect of glutathione plus Mg^ * is equal to the sum 
of the effects of each alone (see accompanying table) 


Rum of effects of Mg^ * and glutathione Mgm Acetyl¬ 
choline srut in 00 MIN 



Values obtained 

Calculated values 

Dial ytied oniyuie 

0 46 

0 45 

+ GSH u 0003 mol 

2 20 

4 1 75 

+ GSB 0-001 mol 

2 30 


+ + n 002 mol 

1 85 

4 1 40 

4 M*+ + 0 002 mol \ 

4 GSH 0 0003 mol J 

3 «7 ] 

3 00 


Monovalent ions (Na,K) also reactivate the enzyme, 
but only at very high concentrations (0-1 mol.). 
However, even at such high concentrations the effect 
of the monovalent ions is much less than that of 
divalent ions. No difference has been found between 
K+ and Na+. 

Our results and conclusions are in contrast to those 
recently described by Mendel et al*. It should be 
borne in mind, however, that the enzyme prepara¬ 
tions employed by those authors were obtained from 
horse serum and that they appear to have been less 
active and of a lower degree of purity than those 
previously described * 

This work was aided by a grant of the Dazian 
Foundation 

D Naohmansohn. 

Laboratory of Physiology, 

School of Medicine, 

Yale University. 

Feb. 7. 

1 Nachman&ohn, D, Hull. Soc Chim Btol, 81, 701 (1099). 

4 Nachimm#obii. I), and Lederer, E , C R Hoe Btol Farit, 110, 321 
(1980). 

• Jfachmansohn, 1)., and Ledmr, E , *Bull. Hoc Chim. Btol, &, 707 

U 080 ). 

4 Ohlmeyer, P„ and Ochoa, 8 , JhocKe m. Z , fits, »38 (1087). 

1 Lehmann, K., and Sohurter, Ph., Biochom. Z„ 2M, 188 (1067). 

4 Adg-, v , Gunther, G., and Flaw, M., Biottom J. t 

’ Mendel, B., JtftmdeU, D„ and BtreUta, F„ Natch*, Ml, 479 (1080). 


Ice Formation in Worcestershire 

On January 27, when the great snowstorm was 
developing, the Evesham district experienced a 
relatively -light fall and this changed at night to 
‘supercooled* rain. Sunday, January 28, found US 
awaking to a strange ‘creaking* of trees in the wind 
due, J found, to an armour of thick ice. Most of the 
ice was on top—my aerial had j in. above, J in. below. 
Wider exploration presented an amazing experience. 
Roads, walls, trees, hedges—everything was coated 
with inches of crystal clear ice. Branches and twigs 
were encased in ice many times their own diameter, 
and many were, like the telegraph wires in the 
accompanying illustration, either broken down or 



snapping as I passed, Slight rain was still falling and 
freezing instantly. There seems no doubt that tain 
had been falling all night in a ‘supercooled* state, 
oontaot with objects initiating solidification, generally 
complete before the water could run underneath 
People were chiselling their way into cars left outside, 
and ioe on one near Broadway Tower was 6 in. thick 

I saw wood-pigeons, encased in ioe as they roosted, 
hobbling through the grass. Presumably with the 
receipt of latent heat they had realized nothing 
untoward until attempting to fly. Roads themselves 
were sheets of ioe —6 in. thick on Broadway HAl¬ 
and being used as skating rinks. 

Quantitatively—ioe 4 m. thick on twigs common, 
"blades' of grass 4 in, thick ; I measured one t>4te|p»ph 
pole guy 16 in. in circumference ; one branch #m#hed 
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before and after thawing gave ratio 64 to 1, and 
on one fine gras* blade the iee weighed 197 times the 
grass. 

The whole appearance of the countryside was 
fantastic and grotesque, and it would be Interesting 
to know if any previous similar occurrence is on record 

A. A. Newbold 

The Haven, Greenhill, 

Evesham. 


Optical Anisotropy of Cellulosic Sheets 

The following observations on the optical anisotropy 
of cellulose ester sheets may supplement the findings 
of Drummond' 

Whether the ‘slow ray’m the plane of the slieet is 
normal to, or coincident with, the direction of stress 
depends on the hydroxyl content of the ester, and, 
to a leaser extent, on the solvent content of the slieet 
when strati is applied. 

Increasing hydroxyl content favours the same 
direction as that of the stress, whereas, as surmised 
by Drummond, introduction of acyl groups favours 
the normal direction. Thus, with oelluloB© acetates, 
the acetyl contents of which are greater than 43 per 
cent, the slow ray direction may be normal to the 
direction of stress ; similar behaviour is also shown 
by cellulose nitrate sheets 

Within a certain range of hydroxyl contents, m 
acetate and in nitrate sheets the amount of solvent, 
or imbibed liquid when tension is applied may 
influence the position of the slow ray. In general, 
the slow ray lies normal to the direction of stress if 
tension is applied to a sheet which contains a large 
proportion of solvent , whereas removal of the latter 
favours its location in the direction of the applied 
stress 

The extrapolation of birefringence values of 
cellulose ester sheets to zero acetyl content by 
Drummond finds some justification from measure¬ 
ments made on uniaxial cellulose acetate sheets, 
where the increase in negative birefringence is 
approximately linear with a decrease from 44-8 to 


27’0 per cent acetyl. This is more strictly the case 
in the triacetate region f provided a solvent is selected 
which gives relatively flexible sheets, and that esters 
of similar chain-length are employed. As might be 
anticipated, increase of chain-length inoreaseA the 
negative birefringence. 

A detailed disoussion of these results will be pub¬ 
lished elsewhere. * 

It may be opportune to emphasize hero that this 
method of sheet birefringence determination 1 in its 
more accurate form is restricted to sheets of relatively 
low values of birefringence such as those which lie 
beyond the sensitivity of immersion methods. The 
method is essentially an approximation m two 
respects, first, in the assumption of identity of path 
of the two components m transmission through the 
sheet, and secondly, in the inherent approximation 
of the graphical extrapolation. 

John Npbncb. 

Research Laboratories, 

Eastman Kodak Company, 

Rochester, N.Y. Feb. 15 

1 Drummond, I) G, NATCRK 145, 07 (1940) 

1 Sprnn\ J , J Phy$ C 'hem , 48 S05 (1919) 


Structure of Cellulose Acetate 

Recently I have examined several samples of cast 
plasticized secondary cellulose acetate sheet material 
under the microscope. With crossed nicols a uniform 
yellow polarization colour was shown, indicating a 
considerable amount of orientatlbn. Taking the cast¬ 
ing flow-lines, parallel to the ‘selvedge 1 edge, as the 
direction of the c axis, the samples showed oblique 
extinction. This phenomenon is consistent with the 
view that the oelluiose acetate unit, and also the 
parent cellulose, is monochnic rather than ortho¬ 
rhombic. 

0. A. Redfahn. 

Quality House, Quality Court, 

Chancery Lane, 

London, W.C.2 March 6 


Points from Foregoing Letters 


L. JAnossy and P. Ingieby have carried out counter 
experiments which give evidence for the occurrence 
of penetrating showers distinctly different from 
cascades nr knock-on showers. Parts of the showers 
may possibly be accounted for by assuming the 
creation of mesons in lead 

Mechanical pressure on the eye oaunes temporary 
blindness through retinal anoxaemia. K. J. W. 
Craik finds that after-images of a light exposed to 
the bye in this condition can be seen on releasing 
the pressure. This appeal* to demonstrate their 
retinal origin, since the stimulation from the primary 
image has never reached the visual centres in the 
brain. 

In a reply by F. Dickens to a recent comment by 
Boyland, it is pointed out that although the 
association of a lowered respiratory quotient with a 
strong aerobic glycolysis is no longer considered as 
strictly specific to tumour metabolism, the occurrence 


among normal tissues of this combination is excep¬ 
tional enough for it to remain the most characteristic 
of the known biochemical features of cancer. Dr. 
Boyland replies that, in his opinion, as this com¬ 
bination does recur in some oases, it is undesirable 
to say that tumours differ from non-malignant 
tissues in these properties. 

Using enzyme preparations obtained from the 
electric organ of Torpedo, D. Nachmansohn finds 
that ohohne esterase is only active in the presence 
of divalent cations. Monovalent cations will reactivate 
the enzyme, but only at very high concentrations, 

J. Spence points out, in regard to the anisotropy of 
cellulose sheets, that the hydroxyl content of the 
cellulose ester and the solvent content of the sheet 
influence the orientation of the slow ray in the plane 
of the stressed sheet. Uniaxial oelluiose acetate sheets 
show, within limits, a linear increase in negative hire* 
fringenoe with increasing hydroxyl content. 



516 


NATURE 


March so, 1940, vol. ms 


RESEARCH ITEMS 


Pleistocene and Prehistory in Europe and China 

Extensive research by Wen-Chung Pei in the 
Chinese Pleistocene and comparison with correspond¬ 
ing results of European geologists and archaeologists 
is summarized in “An Attempted Correlation of 
Quaternary Geology, Palaeontology and Prehistory 
in Europe and China” (Institute of Archaeology, 
University of London. Occasional Paper No. 2, 1939. 
Pp. 16 + 2 tables, 2s. 6d.). The object of the investiga¬ 
tion was to arrive at the age of Sinanthropus, which 
is here assigned to the Lower Pleistocene in spite of 
the lithic industry, which exhibits a few features 
that in Europe do not appear until later. From 
the point of view of human evolution Sinanthropus 
would be contemporary with the European Eoan- 
thropus and Homo H cidelbergenst #. While the 
European Quaternary covers four main periods of 
cold climate, m China four physiographic cycles may 
be observed in which phases of erosion alternated 
with phases of sedimentation. From the geological 
point of view, Europe and China have two series of 
Pleistooene deposits in common, the older covering 
the period from late Pliocene to early Pleistocene, the 
younger characterized by the frequent occurrence 
of loessic material. These twO series can be correlated 
in Europe and in China gtratigraphically, lithologically 
and faunistically ; but it is impossible to go further 
and into detail. It is premature, therefore, to base a 
correlation on geological evidence only. A purely 
paloeontological bams, notwithstanding difficulties, 
is more satisfactory. The early Saumeman corresponds 
to Villafranchian, Choukoutien (Sinanthropus level) 
to Cromerian, Choukoutien III to early middle 
Pleistooene, Sjara-Osso-gol (Ordoe) to Neanderthal, 
and Choukoutien Upper Cave to European Upper 
Palaeolithic Prehistory helps little, owing to differ¬ 
ences of workmanship, but subject to this proviso, 
Choukoutien loc. 13 is contemporary with Abbevillian, 
Choukoutien loc. 16 with early Aoheulean, early 
Claotonion and Tayacian, Ordos with middle and 
late Acheulean, Micoque, early and middle Levallois- 
lan and Mousterian, and Choukoutien Upper Cave with 
upper Palaeolithic—Aurignacian, Solutrean and Mag- 
daleman. 

Insulin Hypoglycaemia and the Central Nervous System 

Ernst Geixhorn reportod his investigations on 
the effects on the central nervous system of insulin 
hypoglycemia before the recent meeting of the 
American Association. There is a close interrelation¬ 
ship between its effects and those of cerebral anoxia, 
in that the two states are mutually synergistic, and 
in both there is depressed cortical but augmented 
autonomic excitability. The resultant increased 
activity of the sympathetic system tends to restore 
the blood-sugar level, and at the same time to render 
the medullary centres less excitable, in this case by 
a direct action upon them of circulating adrenalin. 
Such reactions tend to restore the animal to its 
resting state, but may, under slightly different con¬ 
ditions, aggravate the effects of the changes. Thug, 
prolonged anoxia may prevent hypoglycemic con¬ 
vulsions, hut may also prevent the eventual 
restoration of a normal blood-sugar level by 
depressing the mobilization of the hepatic stores 
of glycogen. 


Inheritance bf Bobbed Hair 

8 . E. Stoddard (J. Hered., 130, 543-646; 1940) 
reports a pedigree in man showing the inheritance m 
an autosomal dominant of a short fore-lock. The 
hairs of the fore-look on the head of the affected 
individuals grow to five or six inches and then fall 
out, beigg replaced by new hairs which again reach 
5J inches and then fall out. This self-bobbing 
characteristic is to be called ‘eatatrichy*. 

The Oldest Vertebrate Egg 

Fossil reptilian eggs have been recorded from 
Cretaceous and Jurassic deposits, but they are rare, 
and the most striking discovery hitherto was the 
nest of dinosaur eggs found m the Desert of Gobi 
by Dr. Roy Chapman Andrews and his fellow, 
explorers. Ail earlier records are, however, much 
antedated by the discovery of an egg, 69 mm. long, 
at Rattlesnake Canyon. Archer Co,, Texas, m rooks 
which lie close to the boundary between Carboniferous 
and Permian, Prof. Alfred S. Romer and Jdewellyn I. 
Price describe the shell, almost 1 mm. thick, as 
ornamented with small rounded tubercles, and in 
section showing lamellae, typical of ammote egg-shells 
(Amer. J . £oi., 237, 826 ; 1939). The interior, as 
examined by X-ray photographs, showed no indica¬ 
tion of embryonic development. Although it is im¬ 
possible to say to what reptile the egg must be 
assigned, the most abundant of the four common 
reptiles of the Red-beds of Texas is the pelycosaur 
Ophiacodon (Theropleura), and the “chances are per¬ 
haps somewhat in its favor as the possible progenitor*’. 

Growth Hormones in Seed Dressings 

H E. Croxall and L. Ogilvie ( J . jPom. and Hort. 
Sd. f 17, 362 ; 1940) have shown that the application 
to pea and bean seeds of dry fungicidal dressings 
containing growth-promoting substances may be of 
considerable value. The vegetative growth of several 
different varieties of pea plants was stimulated by 
such treatments, but there was no difference in time 
of flowering. The dressings used consisted of talc, a 
proprietary mercurial dressing, and cuprous oxide, 
containing 6-20 parts per million of naphthalene 
acetic acid, mixed naphthylidene acetic acids and 
indolyl butyric acid. The rate of emergence of pea 
seeds sown in sterile soil in the greenhouse was 
accelerated, and the dry weight of the seedlings after 
three weeks growth was increased, by treating the 
seeds with the above dressings. In certain conditions, 
the development of some varieties of peas was 
checked by mercurial and cuprous oxide dressings. 
This check was partly or entirely overoome by the 
incorporation of growth substances. In field trials 
in summer, mercurial and cuprous oxide dressings 
alone reduced the crop when the soil was dry for a 
long period, but dressings containing growth sub¬ 
stances gave yields up to 60 per cent greater then 
those from untreated seeds. In greenhouse soil con¬ 
taminated with damping-off fungi, a higher percentage 
emergence from several varieties of peas* and one of 
dwarf beans, was obtained by treating thS seeds with 
hormone -containing dressings than by the use of the 
sgme dressings without hormones, There was con¬ 
siderable difference pi the response of different 
varieties to the dressings used. 
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Two Distinct Diaphoreses 

Ooenzyme-specific dehydrogenases catalysing the 
oxidation of tissue metabolites such as lactic acid 
may require the presence of ooenzyme I (diphoB- 
phopyridin© nucleotide) or ooenzyme IT (trjphospho- 
pyridine nuoleotide). Reduced coenzymes T and TI 
do not by themselves react with oxygen, and a 
further link has been made by the demonstration of 
the presence in animal tissues of a ‘ooenzyme oxidase*, 
named by Euler ‘diaphorase’ and by Dewan and 
Green ‘coenzyme factor*, which oatalyaes the oxida¬ 
tion of these reduced coenzymes I and II.* Also, 
oytochromes -a and -5 are rapidly reduced by the 
diaphorase - ooenzyme .system and re-oxidized by 
cytochrome oxidase and oxygen. The Complete 
system for lactate is thus : 

Lactate ♦ Ooeaiyme-* Cytochrome* -a and -b ——* Oxygen 

dchydrogenaae dlaphnraar cytochrome 

nxldam* 

(arrows show the direction of hydrogen transfer) 
Straub, Corran and Green showed that diaphorase 
is identical with a flavopcotein isolated from heart 
muscle containing flavin-adenme-dinuoleotide as 
prosthetic group. E P. Abraham and E. Adler 
(Biochsm */., 34, 119 ; 1940) have now confirmed that 
there are two distinct diaphorases having activities 
with respect to coenzyrne I and coenzyme TI. Thus 
diaphorase from heart has only diaphorase I activity, 
and that from acetone-dried adrenal possesses also 
diaphorase II activity, and the ratio of the activities 
of diaphorase II and diaphorase I varies widely for 
different tissues. 

Evaluation of e, m and h 

Am important paper on the evaluation of the 
electronic charge and mass and the quantum of 
action was read by C. G. Darwin at a meeting of the 
Physical Society on February 9, and is appearing in 
the March issue of that Society's Proceedings, This 
subject has recently been discussed by Dunnmgton 
in Reviews of Modem Physics and by Du Mond in 
the Physical Review, The aim m each case is to 
derive the best possible values of e, m and h by 
combining all the different experimental data. By 
considering the logarithms of the quantities con¬ 
cerned rather than the quantities themselves, Darwin 
develops a method whioh is simpler than Dunmng- 
ton’s and might well be adopted m any future 
revision of the constants. Du Mond takes much the 
same point of view, but where his method is ap¬ 
proximate, Darwin’s is exact. Darwin agrees with 
the other two investigators in concluding that there 
is a discrepancy between the direct determination 
of h/e and the other experimental methods. There 
has probably been some unknown systematic error 
in the determinations of the limit of the X-ray con¬ 
tinuous spectrum, unless, as is far less likely, there 
are systematic errors in several of the other experi¬ 
ments whioh happen to give oonoordant fallacious 
values, The final results are : e = 4*8025 x 1<H*, 
«/W0 =*= 1-7581 X 10’ and h =* 6*0243 x Iff-", the 
probable error being about one in ten thousand in 
each cose. With these values the fine^structure constant 
heftne* is 157*03, with probable error about 0*03. 

The Study of Atmospherics 
T, 5. Lafcy, J, J. JfaNaiU, E. a Nicholle and 
4. F, #i<*son (Rroc. Roy. A, 174, 145) 
nave carried out a series of,investigations of atmo- 
ftptttrioe, using aa aperiodic aerial connected through 
an amplifier to a self-recording oathode-ray 


oscillograph. The results confirm those of previouR 
workers that the electric field changes due* to a 
lightning discharge include a slow field change due 
to the leader stroke, a rapid return stroke, and a 
final slow non-oscillating change. The disturbance is 
often followed by waves reflected from the ionosphere. 
In some cases a damped oscillating discharge was 
observed, and reasons are given for regarding this as 
a feature of the discharge rather than a result of 
success ive reflections A *mean value of the peak 
power in an atmospheric is 5 x 10* kw., anil of the 
total energy radiated 200 kw. sec. This is small com¬ 
pared with the total energy of a thundercloud. 

An Auto-ooiiimaung Spectrohelioscope • 

M. A. Ellison has described very fully a home¬ 
made spectrohelioscope (J. RrU. Astro Assoc., 50, 

3 ; 1940) The instrument took Mr. Ellison 2£ years 
to construct. A clear explanation with numerous 
diagrams is provided, and thoRe who are interested 
in the subject should study the paper carefully. It 
is satisfactory to know that the performance of the 
instrument has come up to expectations, and most 
of the chromospheric details m Ha light visible m 
the Hale instruments are shown. The performance 
is particularly good with limb prominences 

Spectrum of Nova Aquilae ( 1918 ) 

A detailed examination of the spectrum of Nova 
Aqutlsn has been made by Arthur B. Wyae (Pub. 
Iswk Observatory f 14, Pt, 3) and is a valuable con¬ 
tribution to data already published by a number of 
other workers on this interesting nova. Nova Aquitac 
is the only nova of which the pre-nova stage spectrum 
is known. As a star of about mag. 10*5, its spectrum 
appears as approximately of Class A on the Harvard 
plates taken about thirty years before the outburst. 
With a rapid rise in brightness commencing on 
June 7, 1918, it reached a maximum brilliance of 
mag. - 1-1 by June 9*9. (It is the brightest nova 
since Nova Ophiucbi m 1604.) At the present time 
it is a star of about mag. 10*8 Another interesting 
feature of this nova was the subsequent appearance 
of an expanding luminous disk discovered by Barnard 
three and a half months after the outburst on June 7. 
Later measurements made by Aitken gave a rate of 
angular expansion of about 2* a year Combining 
with this value the measured Doppler shifts represent¬ 
ing radial motion, a distance of about 360 parsecs 
or 1,200 light years is derived. The absolute luminosity 
of the nova at maximum was of the order 300,000 
times that of the sun. The spectrograms which 
form the basis of the present work were taken at 
the Lick Observatory, but beoause of the rapid 
changes m spectrum during the aotive stages of the 
nova, spectrograms from a number of other observa¬ 
tories (Mt. Wilson, Cape of Good Hope, Cambridge, 
etc ) form a valuable link m the daily journal of the 
spectrum which Dr. Wyae has prepared. Reference 
must be made to the text for details of the changing 
absorption and emission spectra. There were three 
absorption spectra recognised in the order of appear¬ 
ance, I, II and III, on June 3, 10 and 11 respectively. 
This order also represents the relative magnitudes 
of the Doppler displacements of the spectral lines 
towards the violet. The chief points of interest in 
the emission spectrum include the oscillatory change 
in the profiles of the bands during the few weeks 
following the outburst, and also (he peculiar distribu-. 
tion of light in the various emission bands in the 
spectrum of the expanding nebulous envelope. . 
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INTERNATIONAL HEALTH INVESTIGATIONS 


T HE report to the Council of the League of 
Nations on the work of the thirty-first session 
pf the Health Committee, November 20-24, 1936 
(Special Supplement to Monthly Summary of the 
League of Nations, January, 1940), emphasizes the 
important duties of the Health Organisation under 
war-time conditions, particularly in viow of the 
threats to health from movement of populations 
and evacuation. 

The Committee agreed that the permanent health 
services should not be interrupted, particularly the 
Epidemiological Intelligence Service, the Singapore 
Bureau and the biological standardization work, the 
utility of which is universally acknowledged. It is 
also desirable to continue studies on which a con¬ 
siderable amount of work has already been carried 
out, such as the inquiry into the radiological treat¬ 
ment of cancer of the cervix uteri, the preparation 
for the unification of the various national pharma¬ 
copoeias, the studies undertaken by fhe Malaria 
Commission on malaria immunity, and the biology 
of certain strains of Plasmodium, tho co-ordination of 
investigations into nutrition in the East, and the 
analysis of the annual statistics of rabies The Com¬ 
mittee also considers that national committees and 
national institutes should be urged to continue their 
work on nutrition, physical fitness and housing, for 
which the Health Section will ensure the necessary 
liaison and co-ordination It was considered that 
comparatively new studies, such as museums of 
hygiene, clothing and the preparation of an interna¬ 
tional list of diseases, must be relegated to the 
background for the present, and it was agreed that 
the impending Pan-African Health Conference should 
be deferred until the end of the War. The Anti- 
malarial Drug Conference and the Rabies Conference 
have been similarly deferred 

In view of the repercussions the present War is 
likely to have on public health, the Health Committee 
considers that attention should be devoted to such 
questions as the importation of diseases into regions 
hitherto free, the possible contamination of drinking 


water, and lower standards of living and hygiene. 
The Emergency Sub-Committee and the Health 
vSection have accordingly been authorized to take 
such action as circumstances require, including a 
stocktaking of the armoury of preventive and curative 
weapons made possible by modem epidemiology, 
chemotherapy and serotherapy The Health Section 
proposes to define the principles which should he 
followed m the control of those epidemic diseases 
which arc regarded as the most important in present 
c ire urn stances, for example, immunization against 
diphtheria and scarlet fever Other questions to 
which the Health Organization m prepared to give 
attention are the medico-social problems arising out 
of the evacuation of threatened populations from 
war zones, including questions of environmental 
hygiene among evacuated persons living in the 
reception areas and individual standards of hygiene, 
as well ae problem* of food supply requiring the appli¬ 
cation of the rules of modern dietetics in the use of 
foodstuffs and m collective and individual dietaries. 
In view of the considerably increased volume of work 
anticipated, the Committee dtreoted the Secretary- 
(ieneral’s attention to the desirability of making at 
least some temporary increase in the staff. 

The introduction of international biological stand¬ 
ards by tho Topenhttgcn and Hampstead Institutes 
lias continued normally, and the number of institutes 
using these standards has increased. The Health 
Committee once more directed attention to the recom¬ 
mendation adopted by the Permanent Commission 
on Biological Standardisation m 1628 regarding 
nomenclature to be used in the designation of blood 
groups. 

The report of the Housing Committee, which met 
at Geneva during June 26-July 1, 1636, to discuss 
the hygiene of tiie planning of space, the abatement 
of smoke, dust and toxic gases, water supply, sewage 
treatment, and the collection and treatment of 
domestic refuse, is being communicated to Govern¬ 
ments, health administrations and the institutions 
concerned. 


RECENT AMERICAN WORK ON PLANT VIRUSES 


T HE meeting of the American Association for the 
Advancement of Science, which was held at 
Columbus, Ohio, in December, was the occasion for 
the presentation of several interesting papers which 
mak e fundamental contributions to our knowledge 
of plant virus diseases. The first categorical indication 
of structure of the virus particle can be obtained 
from * comparison of the work of John W, Cowen, 
of Iowa State College, with earlier findings. His work 
on X-ray inactivation and size of various organisms, 
including insects, bacteria and viruses, shows that 
functional correlation of these two factors “must be 
between the size of som? vital substances within the 
oell rather than the cell as a whole”, The 'repro¬ 


ductive’ part of a virus particle has a molecular 
weight of 15,000,006, which compares with about 
7,000,000 suggested by other workers for the whole 
virus particle. The portion of a virus susceptible 
to inactivation by X-rays is apparently denser than 
the rest of the particle, 

Vernon L. Frampton, of Cornell University, showed 
that the protein of tobacco mosaic virus is thixo¬ 
tropic ; it forms a colloidal sol, but can change to 
the fluid state if it is agitated, The report consisted 
of motion pictures which recorded the birefHngeno* 
of the sol ae observed through polaroid plates. 
Thixotropic gels show neither Brownian movement, 
diffusion nor osmotic phenomena, and it is pointed 
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out that any attempt to determine molecular weight 
of the protein by any of these means would yield 
abnormally large values 

In the sphere of host-virus relations, Ernest L. 
Spencer, of the Rockefeller Institute for Medical 
Research, demonstrated that the rate of virus inulti- 
ph oat ion is closely hound with the nitrogen meta¬ 
bolism of the host Tobacco plants growing m pure 
culture, and supplied with a relatively large amount 
of nitrogen, allowed the virus to attain about five tunes 
the concentration found in normally fed plants. The 
effect was not due to an increased growth-rate of the 
plant, and it was also demonstrated with older 


seedlings. James M. Wallace, of Riverside, California, 
dealt with the development of resistance to the curly 
top virus of Turkish tobacco. He showed that plants 
recover from an attack by the virus, a certain time 
after inoculation. Buoh plants, when re-inoculated, 
do not again develop severe symptoms. Transmission 
from a recovered to a healthy plant by means of 
insect vectors induced severe symptoms in the 
liealthy plants, but grafting merely transferred the 
mild symptoms typical Y>f the recovered plants. 
Resistance, therefore, appears to be due to some 
interaction which is set up between host and 
virus. 


INDIAN SCIENCE CONGRESS ASSOCIATION' 

. Madras Meeting 


Aspects of the Myxophyceje 

Prof. Y. Bh&radwaja, presiding over the Section 
of Botany, considered the peculiar group of alga* 
known as the Myxophyceee. These alg® present 
many problems, both economic and botanical, and 
in spite of the extensive literature there is scarcely 
any authoritative statement that can be made con¬ 
cerning any aspect of their study at t he present time. 
Owing to the peculiar properties of their cells, many 
of them ore able to exist under high-temperature 
conditions and are largely tropical in their distribu¬ 
tion, so that India is a particularly suitable centre 
for their study. With the active investigations that 
are being carried out by Prof Bh&radw&ja and other 
algologistB at Madras, Lahore and Benares, it is 
hoped that much light will be thrown upon their 
peculiar features. 

A special interest of tins group for India is the 
way in which the Myxophyce® at times undergo 
extreme development and give rise to the condition 
known as ‘water-bloom'. On death and decay, such 
masses of algae give disagreeable tastes and odours to 
the water and may render it unfit for drinking pur¬ 
poses, m fact there are records from many parts of 
the world of serious effects produced upon man and 
animals by drinking such water. In India, wator- 
blooms are of common occurrence in ponds, pools 
and tanks, the water of which is used for consumption 
by humans and domesticated animals ; though no 
serious effects have so far resulted in India, it is 
obviously a subject requiring investigation. Such 
points as the conditions favouring the development 
of the blooms, the contributing organisms, methods 
of oontrol, and the manner in which the organisms 
persist all require workers in India. 

Prof. Bh&radwAja also directed attention to tlie 
problems played by Myxophyce® in soil etiology. 
These alg® occur in considerable numbers in the soil 
flora and some of them, notably Nostoo and Anab®na, 
are capable of nitrogen-fixation. In the Indian rice 
fields, the same crop is grown year after year without 
addition of manure, and it has been discussed 
whether the abundant development of these alg® 
during inundation may be a factor of any importance. 
Fritsoh and De came to the conclusion that their 
part in this oonnexion wae probahly relatively 
znaignifioant, but the problem needs further study. 

*0ontimied from pagt 471. 


The Myxophyce® are also in need of closer study 
and revision from the botanical point of view. In 
many cases the generic distinctions are unsatis¬ 
factory, as they are not applied logically and allow 
of too much intergrading Their cytology has 
rocoived considerable attention lately and most 
workers are now agreed that the central body may 
l>o regarded as a nucleus 

Systematic study of the group involves such 
problems os their relation to the isolated group of 
the ChannesiphonaleH and also to the Bacteria, 
©spocially such types as the sulphur bacteria. 

Prof. Bh&radw&ja's address points out the wide 
scope for workers in this field, and his survey of the 
present position of knowledge of the group will be 
a valuable basis for anyone attracted to further the 
study of the Myxophyce®. 


Air-Breathing Fishes 

The presidential address to the Section of Zoology 
was delivered by Prof. B. K. Das. 

In a comprehensive survey of present knowledge 
of the phenomenon of ‘air-breathmg’ in fishes, Prof. 
Das developed the theory of structural adaptation 
in response to environmental change. “The habit 
of swallowing air,” he says, “being long continued, 
becomes deeply engrained in the constitution of the 
species, generations after generations, and is gradually 
unproved and eventually leads to structural modifica¬ 
tions, usually in the form of reservoirs adapted to 
lodge the inhaled air. These reservoirs are of very 
different forms and quite independently evolved, in 
each and every species of fish. ...” 

Six main types were described of progressive 
adaptations, which are to be seen in modem air- 
breathing fishes, namely, modifications of the 
buccopharynx ; pharyngeal ‘lung* ; opercular cham¬ 
bers ; opercular ‘lung’ ; specialised parts of the 
alimentary oanal (stomach and intestine); and the 
air-bladder. These accessory respiratory organs are 
regarded as the physiological forerunners of tHe true 
lungs of the terrestrial vertebrates, evolved in 
consequence of a look of oxygen in the water. 

The views of Carter and Beadle are supported and 
quoted verbatim : “. . . A power of breathing 

air must have been a necessary preliminary to the 
possibility of migration to land. It appears probable 



520 


NATURE 


that the development or the preservation of aerial 
respiration in fishes of the tropioal fresh waters was 
a response to the shortage of oxygen in the water, 
and that it occurred while the fish was still purely 
aquatic. The fish was then ready for the later 
changes which completed the migration. The stimulus 
for these was probably provided by the droughts to 
which any animal living in such waters must have 
been subjected. That this has been the course of the 
later stages of the migration on to the land is generally 
aocepted, but it does not seem to have been so 
generally realized that the first stage in the process 
of migration was the evolution of adaptations to 
aerial respiration, first instigated by the lack of 
oxygen in the shallow tropioal fresh waters in which 
the fish lived.” 

This presidential address in its printed form, with 
its extensive bibliography and liberal quotations from 
the work of other investigators, is to be welcomed 
as a helpful handbook of reference to a subject of 
general biological interest. 

Ecology and Control of Insects 

Dr. Hem Singh Pruthi, in his presidential address 
to the Section of Entomology, discussed the general 
principles of insect ecology and, in particular, the 
application of such knowledge to insect control. As 
ho pointed out, if we know the conditions of environ¬ 
ment of an insect pest and tho influence of changes 
thereof on its populat ion, it may be possible to predict 
the outbreak of the pest m advance or to evolve 
methods which would keep the injurious species 
under control. Of the various physical factors of 
environment, temperature is undoubtedly the most 
important single agency In order to illustrate the 
influence of this factor and to indicate how such 
information can be utilized by applied entomologists, 
examples are given of Zwolfer’s critical work on the 
nun moth. Li/mantra monacha , of Bodenhetmer’s 
studies on the Mediterranean fruit-fly and of several 
other works. 

Next m importance to heat, the fundamental 
necessity of insects, as of other animals, is the 
moisture content of their environment. Too low or 
too high humidity is injurious to their existence. On 
the basis of such information, the Imperial Agrj- 
*cuitural Research Institute has shown that good and 
well-spread rains do not reduce the spotted boll 
worms of cotton direotly, but indirectly by raising 
the atmospheric humidity, which is mimical to the 
bollworm and conducive to the multiplication of its 
parasite Microbracon lejroyi . Afzal Husain and 
Haroon Khan’s work on the ecology of pink bollworm 
of cotton in the Punjab illustrates the combined effect 
of temperature and humidity on insect prevalence. 
They found that temperatures between about 18° C. 
and 26° C., with a relative humidity of more than 
70 per cent, are most suitable for egg production 
and oviposition. Those parts of the Punjab where 
temperature and humidity conditions approach the 
above figures during July-October, which is the 
active period of the pest, are badly infested with the 
bollworm, white in canal colonies and the western 
Punjab, where the conditions are different, the pink 
bollworm does not ooour as a pest. 

Insects are not only exposed to V ctimatuft factors 
but also to biotic factors such as parasites, predators, 
competitors, types of surrounding vegetation, etc. 
The importance of natural enemies in reducing the 
population of insect pests is well known and is being 
exploited by workers on biological control of pests, 
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The basic principle underlying this method is the 
differential behaviour of a pest and its parasite under, 
the same ecological conditions. This is illustrated by 
Stafford's work on the aphid, Toxoptera yraminum 
and its parasite, Lyeiphlebu* tritici , and by the 
researches of several other workers. Even small 
differences in the rates of development of the host 
and parasite may cause the extinction of one or the 
other. 

The control of malaria-transmitting mosquitoes by 
ecological methods has had undoubted success in 
certain • areas and has possibilities of more general 
application The fact that most of the vector 
Anophelines do not breed in sewage-polluted waters is 
exploited by turning industrial wastes, etc., into clean 
breeding waters. On the same principle the filling 
of pools and streams with cut vegetation, termed 
‘herbage package’, which not only acts as mechanical 
obstruction but also pollutes the water, and brmgs 
about other changes, has been made use of as an 
anti-malaria} method Strickland recently showed 
that streams shaded by forests, in Assam, breed only 
non-vector harmless mosquitoes, and when these 
shades are cleared the malaria-carrying species at 
once appears and begins to breed. Therefore, shading 
of streams by growing low hedges of lantana, etc., is 
being extensively practised in India, Malaya and other 
countries. These observations also emphasize the 
necessity of preserving original shade and adding 
more trees to natural jungle as an anti-malaria 
measure 

Dr Pruthi’s address, it may be added, is woll 
documented with a bibliography of the literature 
bearing upon the subjects under discussion. 

Anthropological and Archaeological Studies 
in India 

The presidential address to the Section of Anthro¬ 
pology was delivered by Rao Bahadur K. N. Dikfihjt, 
who discussed “The Scope of Prehistoric and Anthro¬ 
pological Work in India”. 

It is to be hoped that the association between 
archaeology and anthropology which has been 
exemplified in this session of the Indian Science 
Congress will be a more abiding one, and Will react 
to the mutual advantage of both the sciences, and 
that all universities and research institutions, which 
have provided facilities for work in one, will always 
extend them to the other branch of humanistic 
studies. In this vast country there is unlimited 
scope for these studies, and the danger from the 
extension of cultivation and rural expansion in a 
more sophisticated mode of life is equally felt by 
both. It is, therefore, all the more necessary that 
the future research programme should be speeded 
up and properly co-ordinated. 

Bo far as expenditure is concerned, although 
archaeology looms somewhat large among the scientific 
departments of the Government of India, an in** 
finitesimal amount is available for expenditure tin 
work of a scientific character. The pemomtet ought 
to be strengthened with a view to toe extension of* 
scientific activities in prehistoric archaeology and 
anthropology. Many of the museums are doing good 
work in the educational sphere, tot there is scarcely 
any soope for the acquisition of scientific knowledge 
regarding man and very few research facilities. 

Sir Leonard Woolley has directed attention ter the 
want of sufficient contact between the Arctools* 
gioal Department and the anthropologist. He has 
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ted the possibility of unravelling the problems 
past by significant survivals among existing 
' peoples* as* for example* the ancient burial customs 
in South India. A oommon plan pursued by workers 
in the field should, he holds, result m a more intel¬ 
ligent collection of anthropological material, and the 
task of the archaeologist would be made simpler if 
the museums of India were to collect and preserve, 
not only ancient pottery and handiwork, but also 
that produced up to to-day by the primitive peoples 
of India. The idea of a central ethnological museum 
in New Delhi unfortunately has been allpwed to 
lapse, and India is still without either an anthropo- 
logical, ethnological or archeological central museum. 

Turning to the field of prehistoric archeology, it is 
now more than seventy years ago that the first 
human artefacts associated with the bones of extinct 
mammals were found in the cliffs of the Nerbada 
and the Godaveri. It is unfortunate that further 
investigations were not carried on in the light of 
new discoveries in every part of the world. The 
attention of the Government, and thb universities 
should be directed towards the necessity of the 
systematic conduct of such work under trained pre- 
historians. It is unfortunate .that the systematic 
survey of the Yale-Cambridge expedition under Dr. 
H. de Terra has not been continued. 

The most interesting and well-developed phase of 
the prehistoric civilization of India undoubtedly is 
that represented by Harappa and Mohenjo-daro. It 
is unfortunate that there is no prospect of further 
work in this field to discover tribes with earlier and 
later cultures. Further systematic work at Damb- 
buthi would be rewarded with rich results unravelling 
an earlier civilization than Mohenjo-daro, whereas 
bridging the gap between Mohenjo-daro and later 
civilizations will occupy generations of workers. 

The problem of Aryan invasion has as yet. received 
no light from excavation in Sind and the Punjab, 
while the proper study of the sequence of metal¬ 
lurgical knowledge has yet tc be established, and 
the plaoe of the copper culture of the Gangetio 
valley and the iron industry of, for example, Bellary 
in the south has yet to be determined. Further 
research alone will show what the exact relation 
between the stone and metal ages of North and 
South India must have been. 

In South India, the scope for work is greater 
owing to the abundance of material suitable for the 
manufacture of tools for palaeolithic and neolithic 
man ; while in every district one or other phase of 
pre- and protohistory is present ui examples which 
must be systematically studied before many of them 
meet destruction at the hand of man. Among such 
subjects of research are the rook-shelters and the 
rook-paintings and carvings which lead up to the 
culminating splendours of Ajanta and Bagh. 

On© of the greatest difficulties facing the physical 
anthropologist in India is that of obtaining material 
for' determining the racial characteristics of the 
ancient people of tlieir country. The dearth of 
students in this highly interesting branch of know¬ 
ledge is very keenly felt. In anthropometry, much 
interesting work has been done in the various pro¬ 
vinces end among the different castes or tribee ; but 
it is up exaggeration to say that barely the fringe 
of the problem has been touched. For the anthro¬ 
pologist there can be no more interesting country 
than India to study* although he would probably be 
overwhelmed by the Immensity of the task and 
the diversity of the material before him. When 


in India every stage of the entire progress of the 
human race from the humblest beginnings.to the 
greatest spiritual elevation can be studied with 
greater ease and facility them in any other country, 
is it too much to expect that the proud possessors of 
this wonderful heritage will not neglect their patri¬ 
mony and will not leave entirely to others the task 
of studying themselyes, their racial composition and 
age-long cultures ? » 

Crop Production in India 

The presidential address to the Neotion of Agri¬ 
culture was delivered* by Prof. Jai Chand Luthra, 
who t ook as his subject “Some Problems of Crop Pro¬ 
duction in India”. Prof. Luthra began by reviewing 
the condition of Indian agriculture up to the time 
when the Government took steps to organize some 
aspects of it on scientific lines, that is about the 
beginning of the present century. He stressed the 
fact that India’s farm produce is meant primarily 
for local consimiption, and agriculture must therefore 
remain India’s basic industry ; there is, however, a 
demand for the establishment of secondary industries, 
such as those processing grain for breakfast food. 

In the nineteenth century agriculture suffered a 
setback, of which the chief cause was the indifference 
of the farmer to the quality of seed. This neglect is 
of comparatively reoent date, for at one time India 
was famous for the fine quality of its cotton. The 
merit and the constitutional structure of seed is of 
fundamental importance in crop husbandry. In 
India there is no legal safeguard of germination 
jieroentage, and pressing need is felt for a JSeeds 
Act. Prof. Luthra reviewed some factors bearing 
on seed quality. Experiments at Lyallpur have 
shown that a predominance of yellow in the seed of 
berseem is an indication of maturity and of good 
germination ; and the proportion of yellow seed 
bears an inverse relation to the number of cuttings 
taken from the crop left to seed. A similar correlation 
of colour to viability has been observed in seeds of 
shaftal (Trifolium resupinatum) and of lucerne. 

Selection and breeding have done a great deal for 
Indian agriculture, but have brought about peculiar 
difficulties. One of the most important crops of the 
Punjab anil the United Provinces is gram (Ctcer 
arietinum). When the two best gram selection^, 
evolved after twenty-five years work, were intro¬ 
duced into cultivation, blight disease was confined 
to the northern part of the Punjab. For the last 
four years, gram in other parts of the province has 
been stricken so severely by blight that one popular 
selection has been affected up to at least 50 per cent. 
The growers get alarmed when they find crops 
damaged by unaccustomed diseases, and it is no 
wonder if the growers remark that agricultural 
departments create the diseases. However, in Burma 
the serious wi}t of gram has been overcome by the 
discovery of a resistant type that now occupies the 
entire area under that crop. 

The wealth of India lies in its innumerable villages; 
as Tagore has said, “In the keeping of the village 
lies the cradle of the race”. For effecting real im 
provement in agriculture, it is necessary to take 
stock of the economic conditions of the farmer. The 
village is working under many disabilities. There is 
everywhere an earnest desire that, the farmer should 
raise his standard of living, but so long as he is 
unable to increase his earning power this will remain 
a wish. Some measures are necessary for affording 
relief to the growers of food crops. In the Punjab 
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the average size of a cultivated holdiug ih scarcely 
10 acre*, and 0 s many as six or seven persons live 
on it. Considerable labour is therefore being wasted 
on an unremunerative occupation. 

Nutritive Value of Rice 

Dr W. R. Aykroyd devoted his presidential address 
to the Section of Physiology to the subject of nee. 
Rice ir the Btaple food of the majority of the popula¬ 
tion m the provinces of Assam, Bengal, Bihar, Orissa 
and Madras The diet of many other f>eoples in the 
East is also baaed on rice , in fact, it is stated that 
rice is the staple food of about half the human race 
Yet, by modem standards, the rice-eater’s diet falls 
short of such standards in almost every important 
constituent In India he consumes in addition to 
his staple cereal, which supplies 80-90 per cent of 
the total calories, only very small quantities of other 
foods such as pulses, vegetables, fruit r and meat ; 
milk and milk products are taken m negligible quan¬ 
tities or not at ull. 

Rice, compared with most cereals, has a low protein 
content, although the proteins are of high biological 
value. It is poor in fat and carotene, calcium and 
iron ; the amount of phosphorus present is fairly 
high. Milling reduces all the above constituents ; in 
many parts of India, however, rice is prepared for 
consumption by hand-pound mg, when the losses are 
less. Hand-pounded rice retains 50 75 per cent of 
the pericarp, the germ being usually completely 
removod. Raw rice when milled loses about three- 
quarters of its vitamin B t and two Hurds of its 
nicotinic acia ; these louses are considerably reduced 
if the rice is parboiled first. Parboiling is the steam¬ 
ing or boiling of unhusked rice after soaking ; this 
splits the woody husk and renders its subsequent 
removal easier. After parboiling, the rice is pounded 
or indlod in the same way as raw rice ; durmg the 
steaming some of the vitamm and nicotinic acid 
diffuses through the gram anti cannot be removed 
bv subsequent milling This fact is of great import¬ 
ance and, since most of the nee-eatere in India oon- 
surae parboiled m preference to raw rice, explains the 
relative rarity of typical beriberi in most parts of 
the country. Washing the rice results m further 
Iossob of essential foodstuffs The losses are of the 
following order: calories, 15 per cent ; protom, 
10 per cent ; iron, 75 per cent ; calcium and phos¬ 
phorus, 50 per cent , vitamin B, and nicotinic acid, 
49-50 per cent. 

Dr. Aykroyd finally considered how rioe diets can 
be improved. He is of the opinion that the develop¬ 
ment of strains of high nutritive value is unlikely 
to improve rice diets, since rice will always be de¬ 
ficient in certain food factors He considers the easiest 
way of raising the nutritive value to be by minimizing 
the losses brought about by milling, washing and 
cooking. On the other hand, the introduction of 
high-yielding strains will reduce the pressure on the 
land and enable the production of supplementary 
foods to be increased. When parboiled rice is con¬ 
sumed, there is little difference in nutritive value 
between hand-pounded and machine-milled, although 
the former is to be preferred. Highly nulled raw rioe 
is a danger to public health, and its use should be 
discouraged. Dr. Aykroyd suggested that milling 
beyond a certain degree should be prohibited ; a suit¬ 
able standard might be not less than 1 *5 [ign\. of 
vitamui per gm. .Once-polished raw rice lias a 
vitamin B l content of this order; use of such a rice 
would prevent the appearance of beriberi. 


Rice must, however, be supplemented by other 
foodstuffs. Dr. Aykroyd suggested that ragi, a millet, 
should substitute rice m part, and that the intake of 
pulses and green leafy vegetables should be increased ; 
the latter supply vitamin A and calcium. Milk is the 
best supplement to rice diets ; if fresh milk is not 
available, milk reconstituted from skimmed milk 
powder may be recommended. Milk supplies calcium, 
or tins element can be provided m the form of 
calcium lactate; such a supplement (about one gram 
daily) definitely improves the state of nutrition of 
children t on a no© djet. Vitamin A can be provided 
in green leafy vegetables, milk-fat, fish liver oil or 
red palm oil Dr. Aykroyd suggested that it might 
be possible to blend the latter with common Indian 
vegetable oils to produce a palatable product with a 
vitamm A activity corresponding to that of good 
butter Finally, he emphasized that the development 
of an efficient fishing industry would provide India 
with a valuable supplement to poor rice diets. 

Psychology and Educational Research 

In his presidential address to the Section of 
Psychology, Dr. D. D. Shendarkar said that although 
psychology is a comparatively young science, yet it 
has already found application in many fields, of 
which education is of vital importance. Results of 
investigations into such educational problems as 
scholastic and intelligence tests, examinations, and 
learning processes, are evidence of the value of 
psychological methods and knowledge to the efficiency 
of the teacher Education is becoming more scient lfic 
in method The suggestion, though, of practical 
problems ami the testing of the experimental results 
m actual practice must rest with the teacher. Un¬ 
fort unately, the psychology taught m training 
colleges for teachers is often too theoretical, and the 
young teacher does not see the connexibn between 
the science and the problems of the class-room. 

There is an urgent need for a central institute of 
education where training m research methods could 
be obtained, and where modem research sources in 
educational topics would be available for reference* 
Such a body would serve both as a training and con - 
sultative body as well as a centre for research. 
Although learning is the central problem in educa¬ 
tion, yet research into the learning processes is 
inadequate, largely because experiments in learning 
have been studied in psychological laboratories, and 
the materials employed have too often been of an 
artificial nature. Research into testing for intelligence 
has yielded practical results, and now intelligence 
tests are used in selection for admission to different 
types of schools, for vocational guidance, and for 
diagnosing feeblemindedness and backwardness. The 
problem of admission to different types of higher 
secondary schools is in reality one of discovering the 
type of education most suited to the capacities and 
interests of the pupils, so that they may be classified 
according to mental ability rather than according to 
scholastic attainments. Little, however, is known of 
the abilities required for the various vocations* 

Psychology has made considerable development in 
regard to children’s problems and child guidance, 
and it attempts to diagnose and treat the underlying 
causes of the various symptoms instead of dealing 
with the symptom alone. The utilitarian study of 
psychology has not, however, kept pace with its 
academic study ; what India needs at the present 
juncture is that the knowledge available should be 
applied. 
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SEVENTY YEARS AGO 

Nature, vol. i, March 31, 1870 
The Size of Atoms 

"The idea of an atom has been so constantly 
associated with incredible assumpt ions of infinite 
strength, absolute rigidity, mystical ations at a 
distance, and indivisibility, that chemists and many 
other reasonable naturalists of modem times, losing 
all patience with it, have dismissed it to the realms 
of metaphysics, and made it smaller than ‘anything 
we can conceive'." “W.T " then goes on to review' 
the experimental evidence for giving tangible sizes to 
atoms. He refers to Cauchy's mathematical work, and 
to investigations on the contact electricity *of metals 
on capillary attraction as shown by soap* bubble 
investigations, on the kinetic theory of gases, and 
sums up as follows : 

"The four lines of argument which I have now 
indicated, lead all to substantially the same estimate 
of the dimensions of molecular structure Jointly 
they establish jnuth what we cannot but regard as a 
very high degree of probability the conclusion that 
in any ordinary liquid, transfiarent solid, or seemingly 
opaque solid, the mean distance l>etween the centres 
of contiguous molecules is less than the hundred- 
millionth, and greater than the two thousand- 
millionth of a centimetre 

“To form some conception of the degree of coarse- 
grainedness indicated by tins conclusion, imagine a 
raindrop, or a globe of glass as large as a pea, to be 
magnified up to the size of the earth, each constituent 
molecule being magnified in the same proportion. 
The magnified structure would lie coarser grained 
than a heap of small shot, but probably less coarse 
grained than a heap of cricket-balls " 

Bacterial Warfare 

Pitor. Tyndall will have much to answer for m 
the results that may be expected from the spread of 
his “dust and disease" theory It is stated by the 
Athenamm that a new idea haH been broached m a 
recent lecture by Mr Bloxam, t he leet urer on 
chemistry to the department of artillery studies. 
He suggests t hat the commit tee on explosives, 
abandoning gun cotton, should collect the germs of 
small-pox and similar malignant diseases, in cotton 
or other dust-collecting substances, and load shells 
with them. We should then hear of an enemy dis¬ 
lodged from his jiosition by a volley of typhus, or a 
few rounds of Asiatic cholera. We shall expect to 
receive the particulars of a new “Sale of Poisons" Act, 
imposing the strictest regulations on the sale by 
ehemists of packets of “cholera germs" or “small-pox 
seed". Probably none will be allowed to be sold 
without bearing the stamp of the Royal Institution, 
certifying that they liave been examined by the 
microscope and are warranted to be the genuine 
article. 


A course of lectures for women in the science and 
practice of music, by Mr. Sullivan* will be delivered 
at South Kensington, under the patronage of the 
Science and Art Department, shortly after the close 
of Prof. Oliver's course on botany. 

Ik speaking of the extinction of species and the 
struggle for existence, Mr. Darwin uses language 
which may be literally applied—applied without 
even verbal mo iification—to the phenomenon of 
language*. [From an article by Dean Farrar.] 


UNIVERSITY EVENTS . 

London —The title of reader in physics in the 
University has been conferred 011 Dr F. C. Chalklin, 
m resjiect of the post held by him at University 
College. 

The degree of D.Sc. has been conferred on Mr. 
Hugh Davson (University College), Mr J. L. D*Silva 
(King’s College), Dr. W. H* Hewton (University 
College), Prof. Gilbert Stead (Guy's Hospital Medical 
School), Mr Albert Wassermann (University College), 
and that of D Sc. (Engineering) on Mr R. H. Barfield 
(Imperial College). 

Manchester. l)r, C. W Wandlaw, ofificer-m- 
charge of the Low Temperature Research Station, 
Imperial College of Tropical Agriculture, Truudod, 
has been appointed Barker professor of cryptogam ic 
botany in succession to Prof. W. H, Lang, who 
retires at the end of the present session. 

Reading. —Dr Barlwira Colson, formerly rosearch 
assistant in botany in the University of Manchester, 
has been appointed lecturer m botany 


FORTHCOMING EVENTS 

Saturday, March 30 

Koval Photographic Society, at 3 p.m —H. Mills 
Cartwright “Colour Photogravure by the Masking 
Method". 

Tuesday, April a 

Ro\al Horticultural Society, at 3 p m.—Prof F E 
Weiss “Graft Hybrids and Chunmras" (Masters 
Memorial Lectures. Succeeding lecture on April 16) 

, Thursday, April 4 

Chemical Society, at 2.30 p.m—Annual General Meet¬ 
ing. At 3 pm -—Sir Robert Robinson “Some Bio¬ 
logical Aspwts of Organic Chemistry, (a) Recent 
Progress in Chemotherapy, (h) Structural Relations *11 
the Sterol Group" (Presidential Address). At 5 pan — 
Prof, E. K Rideal “The Sbrenseri Memorial Lecture" 

Friday, April 5 

Insiitition or Chemical Engineers (Eighteenth 
Annual Corporate Meeting, at the Hotel Victoria), 
at 11.46 a.m—F Horon Rogers* “Oil" (Presidential 
Address). 


British Psychologic at. Society (Extended General 
Meeting), April 5-0 

Apul 5.—Discussion on the Problems of Evacuated 
Children (Speakers. K M. Bartlett, A. H. Bowley, 
C. Preston Rawson). 

April 6.—Discussion on Propaganda (Rex Knight * “The 
Technique of Propaganda" ; F. M. Austin : “Propa¬ 
ganda and Suggestion"). 

April 6 —Discussion on So-called War Neuroses (Speakers 
Millais Culpin, T. A Ross, Edward Glover). 


APPOINTMENTS VACANT 

AmJCATlONS arc Invited for the following appointments on or 
before the dates mentioned . 

Assistant Lecturer in Mechanical Engineering at the Bradford 
Technical College—The Director of Education, Town Hall, Bradford 
(April 6), 

Graduate teacake of Mechanical Engineering Subjects In 
the Smethwick Municipal College—1 he Chief Education Officer, 
Education Offices, £15 High Street, Smethwick (April 8). 

CHEMIST IN THE WATERWORKS DEPARTMENT— The SecreUO* 
Waterworks Offices, Town Hall, Manchester t (April 3 6) 

Professor of Chemistry— The Principal, Herlot-Watt College, 
Edinburgh (April 19). 

Head of the Matriculation Dsfaatmkxt —The Director of 
Kduogtlon, The Polytechnic, 809 Regenr Street, W.l (April 

Temporary Lecturer In charge of the Department of Physic*— 
The Registrar, University College, Leicester (April 17) 
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1 AN Assistant Mastek to teach Geography, Mathematic*, Elemen¬ 
tary Bcieroe and Woodwork at the Rosario English School, Argentine 
—The British Council, 3 Hanover Street, W.l (quoting 'ftaaario’) 
(April 17) ’ 

“pRTNOWAti oy THE CEYLON Univbrhity College— The Director of 
Recruitment (Colonial Service), Colonial Gffloe, 39 Queen- Anne's 
Gate, 8 W.l (AprU 30). 

T EM K>R ARY FULL-TIME TRAOHBK OK ENGINEERING SUBJECTS— 
The Principal, Technical Institute, lAdywell, Dover. 

Assistant Enginwr for the Drainage and Irrigation Department, 
Malaya—The Crown Agents for the Colonic*, V MUlbank, 8 W.l 
(quoting M/0114) • 

Assistant Town Engineer foT <the Kumasl Public Health Board 
Cold Coast-—The Crown Agents for the Colonies, 4 Mill bank, 8 W l 
(quoting M/8332) 


March 30, 1040, vot u$ 


University of Sydney Publication* in Geography. No. 3: Bain 
Hp^ffDUperaion and Soil Conservation. ByMaodonald Holme* and 
w. H. Kase Pp. ft*, (Sydney " University of Sydney.) 2s. «d. [Oft 
The International Relief Union: It* Origin, Aim*. Mean* and 
Vutare. By CamIUe Gorgd, Pp. 52 (Geneva. International Relief 
Union) [ftg 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Book$ Supplement) 

Great Britain and Ireland 

Scientific Proceedings of the Royal Dublin Society Vol 22 (N 8 ), 
No 19 The (Chemical (/onHtltuenta of Lichens found in Ireland— 
Lecanora atmffaleouiee, Part *2 By Dr T. J Nolan and Dr J Keane 
Pp 199 210 1«. Vol 22 (N,8), No 20 Further Experiments on 

Transpiration luto a Saturated Atmosphere. Bv Prof Henry H Dixon 
and J 8, Bariec Pp 211-222 + plate 5, U. 6 d (Edinburgh Robert 
Grant and Bon, Ltd , London William* and Norgatc, Ltd.) (202 
West India Royal Commission, 1038-39 Recommendations, 

(find 8174,) Pp. 30 (London H M. Stationery Office.) Qd. 
net [29* 

Statement of Policy on Colonial Development and Welfare (Cmd* 
6175) Pp 8, (London HM Stationery Office ) 2d net. [292 
Liverpool Observatory and Tidal Institute Annual Report, 1089 
Pp 14 (Liverpool Liverpool Observatory ) [13 

PhUoHopldcal Transaction* of the Royal Society of London, Scries 
B . Biological Science* No 569, Vol 230 Studio* on the Repro¬ 
duction of the Dogfish. By Dr H Metten. Pp. 217-238 -f plate 20 5t 
No. 570, Vol 230: Studies of the Post-Glacial History of British 
Vegetation 3 * Fenland Pollen Diagram* , 4 Post-Glacial Changes 
of Relative Land- and Hea-Insvel In the English Fenland By Dr H. 
Godwin Pp. 239-304 +plate 21 10* fld (London Cambridge 

University Pres*) [63 

Ministry of Health Memorandum on Oerehro-Spinal Fever. (Memo. 
284 Med ) Pp 10 (London H M Stationery Office ) 2d net {73 
The Physical Society Report* on Progreus in Physics Vol 6* 
General Editor* J if A^berv Pp v + 434. (London Physical 
Society.) 22s 6d.net 178 

International Tin Research and Development Council Fourth 

General Report 1939 (Publication No 95 ) Pp 24 (Greenford 
International Tin Research and Development Council) [83 

Metropolitan Water Board Thirty-third Annual Report on the 
Results of the Bacteriological, Chemical and Blologtoal Examination 
of the London Waters for the Twelve Months ended 31st December 
1038 By Lt-Col K F W Mackenzie Pp lift (Londim P. fl. 
King and Son, Ltd ) IQi 6 d (123 

Other Countries 

U.S Department of Agriculture Technical Bulletin No 715 
Keys to the Parasite* of the Hessian Fly based on Remains left In 
the Host Puparlum By C, C Hill and J 8 Pincknev Pp 24 (Wash¬ 
ington, D.C. Government Printing Office.) 10 centB [292 

Sverige* Geologiska Undorsftkning Ser C, No 424 Geology and 
Oroe of the M Manta District, Vtaterbotten, Sweden By Sven Gavelln 
Pp. 221-1-38 plates 5 00 kr Ser C, No 425 Hydrogeogtaphlsche 
Beobaohtungen an elnlgen Seen in sUdwest-Schwedtfn von Bengt 
Colllnl Pp. 37 1.00 kr, Ser 0, No 428 Urbergsgeologtsche Under* 
sttknlngar lnom norrbottens Lftn Av Olof H. Odman, Pp 100 + 16 
plates. 3 00 kr. Ser C, No 427 Some Graphs on the Calculation 
of Geological Age By Frans E Wicknian Pp. 8 + 1 plate. 0 50 kr. 
Ser. C,, No 428 . Ldnnfaliot, Southernmost Part of the Export Field 
at Granges berg By Ragnar Loostrftm Pp 30+3 plates. 2.00 kr 
Ser. C, No 429 KvartArgnnhgriwka iakttagelser lnom fistrm Btors- 
JdomrAdet I Jftmtland Av Per Thorslund Pp 16, 0 50 kr Sor. C. 
No 430 * Some Post-Silurian Dyke* In Scania and Problems Suggested 
by Them. By Sven Hjelmquist Pp *12 (6 plates) 1 00 kr (Stock¬ 
holm P A. Norstedt and SOucr ) [18 

Annual Report of the All-India Institute of Hygiene and Public 
Health, Calcutta, 1938. Pp lv f 60 (Calcutta Government of India 
Press) [53 

AJknuM of the Liverworts of Wcmt Virginia, By Nolle Ammons. 
igeprtH^d from The American Midland Naturalist, Vol 23, No i.) 
PP* !64.(S6 plates). (Notre Dame, ind Uuivenlty Press ) [53 

Commonwealth of Australia Council for Scientific and Industrial 
& l X phh ? £°. Thfl Bffeot of 8 P <will ft Time of 
X^ ld * nd Yte 1 * 1 Component* of Wheat Varieties By H. 
Fairfield Smith. Pp 24. (Melbourne : Government Printer,) 9 [6ft 


Association de Gdodtete dr 1*Union CWodtatqur et G6ophy»i< 
Internationale BibHographie gdodMque Internationale, Tome 
Aruites 1931, 1932. 1938,1034. Publtt sous la direction de Georl 
Perrier par A Carrier etP Tardi. Pp. AM+423. (Paris. AssOeisg] 
de Gdoadste.) 200 francs, * 

The Geological, Mining and Metallurgical Society of India. Bulk 
No 3. The Uses and Applications of Sheet and Waste Mica 
Barnaul Ranjan Chowdhury. Pp. 20. (Calcutta Geological, Mlq 
and Metallurgical Society of India.) 2 rupees. 

Pahjab University Botanical Publications. Keros of Mussoq 
By Pran Nath Mehra. Pp. \1+80+l plate (Lahore University 
the Pan)ab.) 1 rupee. 

Department of Agrieu^ Mi re Strait* Settlement# and FederatedMa 
States Report* of the tfleld Branch for the Year 1988. Pp, H+I 
(Kuala Lumpur. Department of Agriculture.) 

Herbert!*, Vol 6, Dedicated to the Union of South Africa Rdl 
by Hamilton P Xraub, Pp 252 (Orlando, Fla American A man 
Noclety ) 3,25 dollars. 

National Geognpiiic Society Contributed Technical Papers. Mexi 
Archaeology Sewte, Vol 1, No 1 An Initial Berk* from Tres Zapo 
\>ra Crus, Mexico. By M W. Stirling. Pp 16 (Washington, D 
National Geographic Society ) 

lnstttut des Parc* Natlonaux du Congo Beige Exploration du V 
National Albert. Mission G. F. de Witte (1933-1936) Kasr. J Int 
ductfon. ParG F. de Witte Pp 40 + 33 platen. 120 francs Faac 
Myriopodcs Par C Attorns. Pp 22. 21 francs Faac 3 OllgoohJU 
VonW Michaelscn Pp 16. 12 francs Fasc. 4 Parasitic Nematc 
By J H. Schuurmans Stekhovcn, Jr Pp 40 16 francs Faac. 

Oarabldae, par L. Burgeon . Carabkiae (Soarltinl), von M. Bftnnlni 
Pp 21+1 plate.' 16 franc* Fasc 6 Lucanldae. Par L. Burnt 
Pp ft +1 plate 28 franc* Fasc 7 SoarabaeldaeB Fam. Oetonui 
Par L Burgeon. Pp. 16 + 1 plate 61 francs. Fasc. 8. Brenthl 
und Lycldae Von K Kleinr Pp 18. 10 franc*. Faac d* Otses 
Par H. Schouteden Pp 197+12 plate* 160 francs Faac 
Mammtfdres. Par 8. Freebkop Pp 103+20 plates 160 frai 
Faso 11 Vcspldes solitaires ei soclaux Par L Bequaert. Pp 
10 francs Fasc 12 Onltlnl (Uoleoptera LamcllicornU F 
Scarabaeidac) per A Janssens Pp. 28 + 1 plate 26 franca. Fi 
13 Hallplldae und DyUsoidac von L. Gschwendtner Pp 
27 franc*. Fasc 14* Ptorophoridae, Tortriclna and Tindna 
E Meyrick Pp 28 + 3 plates 46 franc* Faso. 16. PassaHdae. 

C Morctra Pp 10 f 2 plates SO francs. Faac 16 Tardlgra* 
Von R. J H Teuniswm Pp £1. 19 franc* Fasc. 17: Dormant 
By W D HI nek* Pp 16 1ft francs. Fasc 18 Blattlds. By 
Hanitsrh Pp 26 2o francs, Faac 19: GyrinWao, Von G. O* 
Pp 22 1ft franc* Fasc 20 Geometrldae (Lop Het.) Par 
Debauchc pp 56 + 6 plates. 76 franc*. Fasc 21 * Scarabs 
(Colcopters Lamollioornia Fam. Soamhaeklae) Par A. Janssens. 
76+3 plates 70 franc* Fasc. 22 . Ndmatodiw libras terzuBtree. : 

J H. Schuurmans Stekhovcn et R J. B. Teunlseon. Pp. 2X9 J 
plates. 275 francs. Fasc. 23 * CurouHonJdae (8, Fam Apkmld 
ParL Burgeon Pp 21 16 francs. Fasc 24 Poissons Par M. I 
Pp. 81+ 11 plate* 108 francs, Faso. 26* OnltloeUlnl (Coloon 
Lamellicomia Fam Scarabaeldae) Par A. Janssens. Pp 22 + 1 pf 
16 franc* Fasc 2ft Historidar Par L. Burgeon. Pp 18. 20 fra 
Fasc 27. Arthropods, Hexapoda—+. Orthoptera. Mantldae, 
M. Beier : 2. GrylUdae, par L. Chopard ; B Odeoptera. Cicfndoil 
par W, Horn, 4. Ruteunae, par F. Ohaus; 6 Heteroecridae, 

R Mamitsa; 6. Prionlna*, par A. Lameerc; ArachnoMoa. 
Oplliones, par C. Fr. Rocwer. Pp 29. 25 franc*. Fasc 28 Cui 
lonldae Par A. Hustache. Pp 60 n.p. Fasc. 29. Coprinl (Coleop 
Lamellicomia Fam Scarabaridae). Par A. Janssens. Pp. 104 
plates n.p (Bruxelles. Instltut de* Pam Natlonaux du C< 
Beige ) 


Instltut des Parcs Natlonaux du <?on 


Exploration du I 


National Albert Mission H.Dnmas (19^-1986) Faac. 1 _ 

hydroblologlqne* dans lee Laos Kivu, Edouard et Ndalaga. Pa) 
Damae. Pp 128 + 9 plates. 385 francs. Fasc. 2: SpongUUdcn. 
W. Arndt Pp 26 20 francs Fasc ft ■ Copdpodes Harpactteol 

Par P A. Chappius Pp. 19 20 francs, Faac, 4 Mutt&fta Alt 
uov #p IHydropolypc duldoole). Par E Lekutt), pp, 7. 9 fra 
Fasc 5 ’ Botttem Par P. de Beauchamp Pp. 11. 18 franca. F 
6 * Poissons. Par M Poll aveo 3a collaboratiofi de H. Damaa. 

73 + 9 plafr'S 130 franc* Faac. 7' CUdocera, VonV Brehm. Pp. 
n p (Bruxelles: Instltut des Paros Natlonaux du Congo Beige.) 

Instltut des Parcs Natlonaux du Congo Beige. Exploration du I 
National Albert: MtaatoaPT Schumacher (1993-1936). Faac, 
Anthropometrische Aufnahmeo be) dan Kivu-Pygmften. Von 
Schumacher. Pp 69 + 26 plates. 154 francs. (Bmxeuea. Instltut 
Parcs Natlonaux du Congo Beige ) ] 

Instltut des Paws Natlonaux du Congo Beige ConWbutlo 
1’etude de la monibologle du vulcan Nyamuragtrs. Par R. Holer.: 
20 + 16 plates, 79 francs. (Bruxelles 1 Instltut des Paws XatM 
du Congo Beige.) 

Department of Agriculture, Canada. Annual Report ofihe P<3 
Insect Survey, Division of Entomology, Science Service, 1939. Ptt 
(Ottawa; Ring's Printer.) v,. ] 

U.S, Department of the Interior; Geotegfeai Sue* 

Supply Paper 818: Geology and Water Resources j 
Region, Idaho, including the Island Park Arm. By B 
Lester l. Biyan and Lynn Cragdafl^Pp. v+W+lf. 
Water-Supply Paper 828 
1937. Part 8 • Western 1 
50 cents. Water-Supply 1 

JuU 1,1936, to June 90_ 

D.C.: Government Printing 1 
" *tn' 


pill 1988, Pp. vU+156+84 

3. 23 : An Investigation of_ 

Discharge Element* for some Regime 
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